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APPLICATION 

The Model Zl-211 10-ton, 3-wheel Motor Roller is intended for 

compacting various types of road surfaces and their bases; crushed 
rock highways, cobblestone pavements, gravel roads, broken-stone 
bases, asphalt surfaces, retread bituminous and penetration low-cut 
rodds etc 

For roiling high-class pavements lO-ton rollers, which are of the 
heavy-grade type, are usually used along with 5-ton rollers, the latter 
fulfilling primary compaction (when using machines for placing 
asphaltic concrete with compacting rods 5-ton rollers are not necessary 
as primary compaction is carried out by the machine). In case of 
high-quality requirements for the pavement special rollers are used 
for waveless rolling after the passage of the 10-ton roller. 

Notes: 1. When choosing the roller type it is necessary to 
take into account the physical properties of the material to be 
compacted in order to prevent its destruction. 

2. When using rollers for rolling cobblestone pavements, crushed 
rock highways and bases, etc. the surface of the rolls undergoes 
intensive wear and becomes deformed making the rolls of little 
use for rolling of asphaltic concrete surfaces; therefore these 
operations call for special rollers to be employed. 


SPECIFICATIONS 

Total weight of roller, kg 

Width of strip rolled, mm 

Specific pressure per liri. cm of roll width, kg per cm 

front roll 

rear rolls 

Diameter of rolls, mm: 

front roll 

rear rolls 

Width of rolls, mm: 

front roll 

rear rolls 

Overlapping by rear roll traces the trace 

of the front roll, mm 

Mean swinging radius, mm 


10000 

1800 

32 

68 

1000 

1600 

1000 

2X500 

2X100 

4500 
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Fig. 1. General View of Roller 


m Rear roll; 4. Engine; 5. Starting gear; 6. Clutch; 7. Expansion coupling; 8. Reversinc eear- 9 CiPar-hr 

°n*ff ‘ *c' Steering wheel: 13. Reversing gear lever; 14. Brake lever; 15. Throftle^ control* 16. Ge 

shift lever, 17. Differential lock lever; 18. Seat; 19. Side pockets; 20. Hood; 21. Choke control; 22. Fuel tank; 23. Clutch pedal! 
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Base (distance between roll axles), mm . . . . 

Road clearance, mm 

Travelling speed (front and base), km per hr: 

1st 

2nd . . . 

3rd 

Overall dimensions, mm 

length 

width 

height 

Engine: 

type 

number of cylinders 

compression ratio 

cylinder bore, mm 

piston stroke, mm 

maximum horsepower 

speed at maximum horsepower, r.p.m. . . 

fuel 

fuel consumption, g per h. p./hr . . - . 

cooling system capacity, 1 

fuel system capacity, 1 

lubrication system capacity, 1 

weight of dry engine, kg 


3100 

488 

1.8 

2.2 

4.0 


4770 

1820 

2500 

Carburetor, Y-SMA 
4 

4.54 

110 

120 

40 

1400 

automobile benzine 
280—300 
28 
50 
8 

450 


DESIGN OF ROLLER 

The roller is a self-propelled machine driven by an internal com- 
bustion engine. 

The roller (Fig. 1) consists of the following main units and gears: 
power equipment, transmission, control gears, compaction rolls which 
are the working organs and frame on which all main units are mounted. 

The rolling is carried out by the rolls of the roller which serve at 
the same time as its running gear. The frame of the machine together 
with the engine mounted on it and the transmission between the engine 
and drive rear rolls are supported by the rolls. A three-speed gear box 
and reversing gear are installed on the roller so as to allow to shift 
smoothly roller travel from front to back speed disregarding the speed 
of the roller. The operator’s seat is situated in the rear part of the 
roller. All control levers and pedals are situated here as well. 

The Model Zl-211 Roller has been designed with a view to moder- 
nizing the previously produced 10-ton Rollers Models Xt-86 and Zl-176 
and essentially differs from the latter models by its more powerful 
engine as well as by changes made in the design of several units of 
the transmission and controls. 

Engine. A four-stroke, four-cylinder benzine internal combustion 
engine (Fig. 2) is installed on the roller. 

The engine cylinders are vertical, situated in one row cast in one 
block together with the top half of the crankshaft casing. The inserted 
cylinder sleeves are made of chrome-nickel alloy cast iron with a 
Brinnell hardness of 200 — 240. 
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The cylinder head 2 is removable, mutual for all four cylinders 
with compression chambers of the semi-vortex type and made of the 
same aluminium alloy as the engine block. 

The piston 3 is made of chrome-nickel alloy cast iron. On the piston 
there are three compression piston rings and one oil ring. The clearance 
between the piston and the cylinder sleeve is 0.1—0.13 mm. 

The piston rings are made of special cast iron. Their hardness by 
Rockwell (scale B) is 95 — 103. The rings have slanted joints. The gap 
in the joint for a new ring placed in the cylinder should be within the 
range of 0.2 — 0.54 mm. Rings placed in piston grooves should have 
a clearance across the height of the groove within the ranee of 
0.025—0.07 mm. 

The piston pin 4 of the floating type is hollow, of chrome-nickel 
steel. The pin is held against axial play by two stop rings placed in 
piston slots. The external surface of the pin is cemented to a depth 
of 1.0— 1.3 mm and is hardened to 75—85 by Shore. 

The connecting rod 5 is of double-T section, the bottom end being 
directly coated with white metal, split, with shims of 0.05 mm; the 
top end has a pressed-in bronze bushing.The radial clearance between 
the crankshaft pin and the connecting rod end should be between 
0.03 and 0.069 mm. The end clearance is between 0.2 and 0.46 mm. 
Connecting rod bolts are made of chrome steel, grade 40X heat-treated 
to a hardness of 25—30 by Rockwell (scale C). 

The crankshaft 6 is stamped of steel, grade 45, and is heat-treated 
to a hardness of 241 — 277 by Brinnell. The crankshaft has three main 
and four connecting rod pins and a flange for fastening the flywheel. 

On the surface of flywheel 7 at the engine side there are marks: 
BMT — top dead centre; M3 — ignition point; OBC — time of opening 
of the first cylinder inlet valve; OBX — time of opening of the first 
cylinder exhaust valve. 

The main bearings 8, 9,10 of the crankshaft are of the sliding type 
with steel bushings covered with white metal 1 mm thick. The 
clearance between the crankshaft pin and the bushings is between 
0.3 — 0 075 mm. 

The distribution is of the valve type with top suspended valves//. 
The camshaft 12 is driven by the crankshaft 6 through spur gears with 
helical teeth. The camshaft is situated inside the crank case in three 
bearings with white metal. 

Timing 
Inlet valve: 

opening begins 5° after top dead centre; 

closing terminates 35° after bottom dead centre. 

Exhaust valve: 

opening begins 30° before bottom dead centre; 

closing terminates at top dead centre. 

The engine firing order is 1 — 3 — 4 — 2. 
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The clearance between valve 11 and rocker-arm 13 for a warmed 
engine is 0.3 mm. 

The engine is supplied with fuel by means of the carburetor K-14A, 
into which fuel flows from the fuel tank by gravity. A settling basin 
for water is placed between the tank and the carburetor 27. 

Air sucked into the carburetor passes through an oil type air-cleaner, 
consisting of a casing, cover, elbow, cap, union and metal packing. 

Due to the rotation of air in the air-cleaner large dust particles are 
thrown onto the oil coated walls, and settle on them. Passing through 
the metal packing covered with an oil coating the air is completely 
cleaned and then passes into the carburetor. 

A governor 20 of the centrifugal type is installed on the engine. 
The governor regulates the amount of the working mixture supplied 
to the cylinders according to the load variations, the engine speed 
being kept to a uniform number of r.p.m. The governor is rotated by 
gears on the camshaft. 

The engine has combined lubrication system — forced and splash. 

Forced lubrication is used for the main and connecting rod bear- 
ings, camshaft bearings, rocker-arm bushings, governor shaft bear- 
ings, governor coupling and oil pump drive shaft. Splash lubrication 
is used for the cylinder sleeve, piston, piston pin, connecting rod top 
end and camshaft cams. 

Oil flows to the timing cams and valve gear by gravity. 

The clutch shaft, water pump shaft, fan bearing and fan drive shaft 
are lubricated with grease through oil cups. 

Oil is sucked in by pump 16 from crank case 14 through gauge 
filter 15 and is fed along the pressure pipe through grooves in the 
crank case to the felt filter 17 and further flows into the main pipe-line 
drilled along the whole crank case. From the main pipe-line the^ oil 
flows through grooves in the transverse walls of the crank case into 
the main bearings (5, 9, 10) and then flows along grooves in the 
crankshaft 6 into the connecting rod bearings. Another portion of 
the oil passes from the same main pipe-line along the outer groove 
of the main bearing bushings to other openings in the crank case 
transverse walls and further to the camshaft bearings; through drilled 
openings in the shaft journal, in the crank case, head and rear bracket 
the oil passes into drilled openings in the rocker-arm shaft 18. From 
the valve rocker-arm axle the oil passes through openings into the 
rocker-arm guide. 

Then through a groove and a drilled opening in the guide and 
rocker-arm the oil flows into the longitudinal groove of the rocker-arm, 
and dripping from the latter it lubricates the ball pin, the pin seat, the 
end and stem of valve //, the adjusting screw and tappet rod 19. The 
oil dripping along the stem through drilled openings in the tappet 
lubricates the cams of the camshaft 12 and the tappet guides. The 
gears of the governor, crankshaft and camshaft are lubricated by the 
oil flowing by gravity along the front journal and through drilled open- 
ings in the camshaft flange. 
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The oil pump drive shaft is lubricated by oil flowing from the outer 
groove of the bushing of the second main bearing 9 through the drilled 
Opening in the middle transverse wall of the crank case. 

The checking of the Tubrication system is effected by means of the 
oil level gauge 21 in the crank case and by an oil pressure gauge on 
the main pipe-line. The rated oil pressure in a warmed engine should 
be in the range of 1 to 2 kg per sq. cm. 

The engine cooling system is mixed — thermo-siphon at the crank 
case and forced at the cylinder head. 

For cooling the water circulating in the engine outer Jacket a 
tubular radiator. 22 is employed with a cooling surface of 1 1 sq. m. 

The top tank of the radiator is connected by means of a rubber hose 
with the outer outlet pipe of the cylinder head. The bottom tank of the 
radiator is connected with the suction union of the outer centrifugal 
pump 23, which is fastened to the rear face of the cylinder head by a 
flange which simultaneously serves as a passage union. During engine 
/ operation the pump forces the water into the cylinder head jacket thus 

increasing water circulation in the cooling system and creating . ' • 
favourable conditions for cooling the hottest engine walls. 

For a. better cooling of the water flowing through the radiator tubes, 
a six-vane fan 24 is placed behind it, which together with the pump is 
rotated by a V-belt from the fan drive shaft. 

The working mixture is ignited by a type CC-4 magneto of left 
rotation with an accelerator. 

Magneto 25 is rotated by the governor shaft. 

The gap between the magneto breaker contacts should be in. the 
range of 0.3 — 0.4 mm. The thread diameter of the spark plug 21 is 
equal to 18 mm (M18X 15). The gap between the spark plug elec- 
trodes is in the range of 0.5 — 0.7 mm. 

The engine is started by means of a mechanism consisting of two 
perpendicular shafts joined by bevel gears. The driven shaft has a 
sprocket at its end which, during starting, engages the crankshaft 
sprocket by means of a lever pressing against a button protruding 
from the casing of the starting mechanism. When the engine reaches 
the needed speed the chamfers on the sprocket disengage the driven 
shaft, and is held in disengaged position by a spring on the shaft 
The drive shaft is started with a crank. 

Transmission. Engine crankshaft rotation is transmitted to the rear 
drive rolls of the roller by a system of transmission gears. The power 
train of the transmission of the roller is shown in Fig. 3. 

The engine clutch is intended for disconnecting the engine 
from the power transmission as well as for their smooth connection 
without jerks. . . . . : 

The engine clutch (Fig. 4) is of the single-disc, dry type with two 
working surfaces. Linings of pressed asbestos are riveted to the work- 
ing surfaces of the drive disc. 
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The clutch is disengaged by means of a lever placed at the right 
side of the operator. 

The expansion coupling (Fig. 5) connecting the clutch 
shaft with the drive shaft of the reversing gear consists of two 



Fig. 3. Operation of Roller 

1 I-ngine; 2. Clutch; 3. Expansion coupling; 4. Reversing gear; 5. Gear box; b. Differential; 
7. Interlock gear; 8. Rear roll axle; 9. Side transmission. 

sprockets. Sprocket 2 is rigidly fastened to the drive shaft 4 of the 
reversing gear, while sprocket / is on the clutch shaft 3. Both sprockets 
are connected by roller chain 5. 

The expansion coupling is designed for compensating possible 
insignificant distortions of the shaft axes during engine assembly, of 
the reversing gear and the gear box on the roller frame. 
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The reversing gear is intended for the smooth changing of 
the motion of the roller (Fig. 6). 

This gear consists of the following main parts: 

.1. Drive bevel gear 6 (see Fig. 5). 



Fig. 4. Clutch 

J, Engine flywheel; 2. Clutch drive disc; 3. Front driven disc; 4. Rear driven disc; 5. Driven 
disc release spring; 6. Index; 7. Pressure lever; 8. Coupling shaft. 

2. Two driven bevel gears 1 constantly meshed with the drive gear 
and, therefore, rotating in different directions. 

3. Two friction clutches. The drive discs 2 of these clutches are 
joined with bevel gears /, while driven discs 3 are joined with revers- 
ing shaft 4, 

4. The reversing shaft 4 with a spur gear 5 fastened to it transmits 
rotation to the gear box pinion meshed with the spur gear. 

The reversing, i. e. the changing of the direction of the reversing 
shaft rotation is carried out by means of engaging the corresponding 
(right or left) friction clutch. This engaging takes place as a result of 

JO 
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shifting the yoke along the reversing shaft axis, the yoke acting 
through shackles upon pressure cams 6 , which with their short arms 
press against the driven disc 4 of the clutch. As a result of this pressure 
the drive discs 2 of the clutch are clamped by the driven ones and the 
reversing shaft 4 begins to rotate in the same direction as the level 
gear with which it is interlocked. For adjusting the distance between 



Fig. 6. Reversing Gear 

1. Driven gear; 2- Drive discs; 3. Driven discs; 4. Shaft; 5. Spur gear; 6. Pressure cams; 
7. Spring index; 8. Bearing housings. 


the axes of cams 6 and the clutch discs 3 (necessary in view of the 
wear of the ferrodo lining on the clutch drive discs), i.e. for the pre- 
servation of the needed cam pressure, a movement along the shaft 
axis is provided for, this being carried out by screwing their support- 
ing crosspiece in the needed direction. For fastening the crosspiece; 
which has thus been adjusted, there is a spring index 7 installed on 
the crosspiece in openings of the driven disc of the clutch. Lubricant 
is supplied to the reversing shaft bearings through special holes in 
bearing housings 8 . The ball bearings and toothed gears are lubricated 
by splashing the oil contained in the crank case. 

From the reversing gear rotation is transmitted to the gear box 
which is enclosed in one casing together with the reversing gear and 
differential. The gear shifting mechanism (Fig. 7) consists of a drive 
shaft and a driven shaft 2 , a gear 7 on the drive shaft constantly 
meshed with the reversing shaft gear, of three pairs of gears (5, 9 , 10 , 
11 , 12 , 13 ) which are correspondingly meshed for three travelling 
speeds of the roller and of gear 14 of the driven shaft which transmits 
rotation to the differential. 

Gears 7 , 8 , 10 , 12 of drive shaft 1 are immovable on the shaft, while 
gears 9 , 11 , 13 , 14 of the driven shaft 2 may move along the shaft on 
splines: Both shafts rotate on one side in ball bearings and on the 
other — in roller bearings. 

One end of the driven shaft protrudes from the casing and a brake 
drum 15 is fixed on it. 

The top of the cast iron gear box casing is closed by a cover on 
which the reversing gear shifting and speed shifting mechanisms are 

12 
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mounted as well as the filler neck for priming the casing with lubricant 
is situated. 

The first gear corresponding to the lowest travelling speed of the 
roller is effected when gears 8 and 9 are meshed, the second gear — 
when gears 12 and 13 are meshed and third (highest speed) — when 
gears 10 and 11 are engaged. 



Fig. 7. Gear Shifting Mechanism 

1 Drive shaft; 2. Driven shaft; 3.-4. Ball bearings of drive and driven shafts; 5.-6. Roller 
bearings of drive and driven shafts; 7. to 14. Gears; 15. Brake drum. 

The differential (Fig. 8) is situated in the same casing as 
the gear shifting mechanism. The former serves for allowing the rear 
rolls of the roller to revolve with various speed when making turns 
which contributes to decreasing the turning radius of the roller, 
prevents the shifting of the top layer of the rolled material and lowers 
the load in the power train of the roller. 

The differential consists of six bevel gears enclosed in a casing of 
two bowls bolted together. 

Two axle shaft gears 1 are set on splines of axle shaft 2, the other 
four — idlers 3 — are fixed on pins of the crosspiece 4 clamped 
between the bowls of the casing 5 of the differential. 

Casing 5 of the differential on its outer side has a spur gear 6 
attached to it by the bolts which fasten together the bowls of the cas- 
ing. Gear s is constantly meshed with spur gear 7 (Fig. 7) of the 
gear shifting mechanism driven shaft. Along with the rotation of the 
driven shaft gear rotates the differential casing 5 and together with 

13 
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the latter revolve the idler gears 3 as their axles are clamped between 
the bowls of the casing. Idler gears 3 being constantly meshed with 
axle shaft gears 1, during rectilinear motion of the roller will turn the 
axle shafts 2 and further the side gears 7, thus rotating the rear drive 
rolls of the roller around their axes (pins 4). In this case the idler gears 
will not rotate. 

When the roller is turning, i. e. when the outer roll travels a greater 
distance and therefore rotates faster than the inner roll, the idler gears 
begin to rotate on their axles and running around axle shaft 1 gears 
decrease the speed of the inner axle shaft, simultaneously increasing 
the peripheral speed of the outer axle shaft and outer roll. 

During roller travel it frequently happens that rocks get under 
one of the drive rolls as well as that one of the rolls excessively 
deepens into the pavement rolled, a factor which results in a sharp 
increase of resistance against rotation for this roll in comparison with 
that for the others. The presence of the differential mechanism in this 
case may cause slipping of the free roll due to insufficient friction and 
result in the roller not being able to travel on. For preventing this an 
interlocking of the differential is provided for. 

A dog clutch 8 is fixed on the differential axle shaft. By moving 
the lever toward the operator the clutch is meshed with the claws of 
the differential casing 5, achieving in this manner its interlocking, 
i. e. preventing the possibility of rotation of one axle shaft regarding 
the other one. 

The lubrication of the differential is carried out by the oil in the 
gear box which passes through holes in the bowls and drips onto the 
sliding bearings, the idler gears and the axle shaft gears. 

The side transmission consists of two pairs of spur 
gears which pass rotation onto both rear rolls. The small spur gears 7 
(see Fig. 8) are fixed on splines of the differential axle shafts and are 
meshed with large spur gears 3 (Fig. 9) which are bolted to the inner 
surface of the rear roll hubs. 

Compaction rolls include one front and two rear rolls. 

The rear rolls of the roller (Fig. 9) are the drive rolls. The rolls 
are made of cast iron, their rims are removable and are fastened to 
the hub 2 discs with bolts. Driven gears 3 of the side transmission, 
made of steel castings, are fastened to the inner side of the hubs. 

Both rolls are mounted on a common axle 4 fastened to the roller 
frame and they both rotate in taper roller bearings. In order to facilitate 
the adjustment of these bearings as well as to facilitate the assembly 
and dismantling of rolls the bearings are not set directly on the axis, 
being set on an intermediate sleeve. This calls for the bearings to be 
placed into the roll beforehand, hereafter the intermediate sleeve is set 
and the play of the bearings is adjusted. The roll assembled together 
with the bearings is mounted on the axle by its sleeve. For dismantling 
the roll is taken off together with the bearings and sleeve correspond- 
irigly. To facilitate the removing of the roll from the axle a special 

14 
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When receiving a new roller from the Manufacturer’s Plant it 
should be taken into account that the engine has not as yet passed 
the complete running-in recommended by the engine Manufacturer’s 
Plant. It is therefore necessary during the first 40 — 50 hours of ope- 
ration not to load the engine at full horsepower; the roller, therefore, 
should not be used for the compaction of loose crushed rock, for first 
passages on asphaltic concrete compaction as well as on other opera- 
tions connected with high travelling resistance. 

Setting the roller into motion. For setting the roller into motion it 
is necessary to fulfil Ihe following order of operations: 

1) to place the transmission shifting lever and reversing shifting 
lever in neutral position; 

2) to release the engine clutch; 

3) to install retarded ignition; 

4) to place the throttle control lever in central position; 

5) to open the fuel tank cock; 

6) to close the carburetor choke; 

7) to engage the starting gear by pressing with the left hand upon 
the lever engaging the ratchet; 

8) to turn the engine for 2 times for a suction of fuel; 

9) to speedily jerk the crank with the right hand upwards, the 

crank being held in such a way that the thumb be placed on the handle 
at the palm side; it is prohibited to turn the crank from the top down- 
wards as the engine backfire may cause harmful damage to the ope- 
rator's hand; ..... j 

10) when the engine has started to fire set premature ignitton and 
completely open the air throttle; 

11) to let the engine after starting operate for some time at no-load 
at idle low speed so that the thickened oil would reach the bearings 
and other rubbing parts of the engine; 

12) after the engine has been started to engage the engine clutch; 

13) to release the brake; 

14) to place the gear shift lever in position for the needed speed; 

15) for moving roller from place forward or backward to smoothly 
shift the reversing gear lever forward or backward for setting the roller 
into motion in either forward or backward direction correspondingly. 

Driving of roller. When driving the roller it is necessary to follow 

the following rules: . 

1) to shift gears (speed) only with released engine clutch or 

released reversing gear clutches; 

2) to change the direction of roller travel by smooth shifting of 
reversing gear clutch: it is prohibited to engage the clutch sharply 
as sharp changing of direction of travel harmfully acts on roller gears 
and on rolling quality; 

3) if the machine or engine manifests any disrepair, they must be 
immediately stopped and started only after the trouble is eliminated, 
it is prohibited to repair the machine when the engine is running; 

27 
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4) rolling during the night should be carried out with the working 
side illuminated. 

Stopping the roller. The complete stopping of the machine at the 
end of operations is to be fulfilled in the following order: 

1) to place the reversing gear clutch and gear (speed) shifting 
levers in neutral position; 

2) to close slowly the throttle and choke, and stop the engine. It 

is not recommended to stop the engine by closing the choke, as the . 

engine cylinders suck in a large amount of fuel, which leads to the ? 

dilution of lubricant and to a speedy wear of parts; 

3) to close the cock of the fuel tank; 

4) to engage the brake; 

5) in cold weather during freezing temperature the water from the 
engine cooling system must be drained. 


MAINTENANCE OF ROLLER 

Engine timing system. Normal timing operation depends on the 
correct clearance between the valves and the rocker-arms; the value 
of this clearance should not exceed 0.3 mm. A violation of the normal 
clearance value leads to a loss of engine horsepower and, sometimes, 
to the damage of valves. The clearance is checked by a clearance gauge 
every 80 — 100 hours of operation. 

The adjustment of valves is fulfilled as follows: after stopping the 
warmed engine the breather pipe is disconnected and the cover of the 
engine cylinder head removed; for clearance adjustment it is necessary 
to loosen the lock nut of the adjusting screw and by screwing or un- 
screwing the latter the needed clearance is set by the clearance gauge. 
After setting the clearance it is necessary to fasten the lock nut reliably 
and then to check the clearance again by the clearance gauge. 

Adjustment is recommended to be carried out successively, begin- 
ning with the first cylinders in order to avoid by-passing one of the 
valves. To avoid mistakes valve clearance is checked with the second 
valve of the. cylinder completely open. 

Engine cooling system. The cooling system should be completely 
filled with water during operation. Considering the losses caused by 
evaporation it is necessary to check the level of radiator filling several 
times every shift and to add water as needed. 

For the proper operation of the cooling system it is necessary to 
follow the following rules: 

1. To fill the radiator with clean and soft water. 

For cooling the engine to use water with 0.24 — 0.35®/o of potassium 
bichromate the presence of which lowers the formation of scaling and 
prevents corrosion of cooling system parts. 

2. To pour in the water only from clean vessels through the filter 
net in the radiator filler neck. 
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3. The water level in the radiator should not be below 60—100 mm 
from the top edge of the filler neck, 

4. To observe that the fan belt does not slip during operation. ^ For 
tensioning the belt it is necessary to unscrew the stop bolt until it 
passes out of the sheave slit and then, by placing a stop between the 
cylinder block connecting hose bolt head at the side of the fan drive 
casing, to turn the fan with one hand on the vane and the other on 
the belt. The cheek will be screwed on. Turn until the needed belt 

^ tension is reached and the stop bolt coincides with the sheave slit. 
After this lock the stop bolt cheek. 

5. No leakage in joints of rubber hoses, unions and through the 
water pump packing gland is to be tolerated. The taking up of the 
packing gland is carried out by screwing the packing gland nut with 
a wrench. 

It is not recommended to take up the packing gland more than the 
amount needed to stop leaks as this may cause a speedy wear of the 
packing gland and seizing of the water pump shaft. 

6. In case water leaks through the control hole in the cylinder block 
it is necessary to replace the packing gaskets of the sleeve. 

7. No soilage of radiator cells is to be allowed, from time to time 
they must be cleaned. 

8. To see that the water in the radiator does not boil. 

9. When the engine is overheated no water should be added until it 
cools as otherwise the water jacket may crack. 

10. At least once every season the cooling system must be cleaned 
of scale with a solution of caustic soda (1 kg of soda and 150 g of 
kerosene per pail of water). The whole cooling system should be filled 
with this solution for 8—10 hours; then the engine set into operation 
for 15—20 minutes, after which the engine is stopped, the solution is 
drained and the cooling system is filled with clean water, hereafter 
the engine is started again and warmed and after being stopped the 
water is drained out. After this clean water for engine operation is 
poured in. 

• 11. In cold weather after ending operation it is necessary to drain 

the water from the cooling system; to do this the cocks in the cylinder 
block and the bottom radiator connecting pipe are opened. If the water 
is not drained, its freezing may lead to the bursting of the radiator 
^ tubes as well as of the cylinder block, cylinder head and water pump. 

Engine lubrication system. It is necessary to follow the following 
rules for the maintenance of the lubrication system: 

1. Only clean oil should be poured into the engine crank case. 

2. Oil should be poured into the crank case only through the net 
of the oil filler neck which is situated on the cover of the distributor 
gear case. 

3. Constant watch should be kept on the oil level in the crank case. 
The oil level should not exceed the top level and in no case should it 
be below the bottom level on the oil gauge bayonet. If there is excessive 
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oil In the crank case it jets into the combustion chamber, soils the spark 
plugs and causes misfiring during engine operation. Oil which jets into 
the combustion chamber forms carbon deposits and causes the burning 
of piston leading to speedy wear and to serious damage of the engine. 

If there is insufficient oil in the crank case the engine becomes over- 
heated, the pistons seize and the bearings may even melt out. 

4. The oil in the crank case must be replaced every 40—50 hours 
■of engine operation. The oil should be drained only from a warmed 
engine by unscrewing the drain plug of the crank case sump and of ^ 
the felt filter. Then, after screwing in the plug, the crank case should be 

filled with 3 — 4 litres of clean oil and the engine made run for 2 — 3 
minutes after which the engine is stopped and the oil is drained. 

If thick sludge flows out, the bottom half of the crank case must be " 
removed and rinsed with kerosene. 

After rinsing the crank case should be dried, but in no case should 
it be wiped with waste or rags. Every time the oil is changed it is 
necessary to rinse the gauge and felt filters of the oil pump. Felt wa- 
shers should be rinsed in kerosene, pressed out and dried. Then the filter 
is reassembled, put in place and oil poured up to the top level of the oil 
gauge. After pouring in oil the engine is started and run for 2—3 
minutes in order to have the lubricating system filled with lubricant, 
hereafter the oil level is checked and, if needed, oil added. The proper 
operation of the lubrication system is checked by the oil pressure gauge. 

Normal oil pressure in a warmed engine should be in the range of 
1 — 2 kg per sq. cm at normal engine speed. 

When the engine is insufficiently warmed or when fresh oil is poured 
into the crank case its pressure may be somewhat higher than the 
above-mentioned value. 

. If the engine is sufficiently warmed, an oil pressure exceeding the 
normal value indicates that the oil grooves are soiled or that the safety 
valve is seized. In this case it is necessary to remove the crank case 
sump, take out the safety valve and rinse it. If after this the oil pressure 
does not decrease to the normal value it is necessarv to clean the oil 
grooves. To clean the oil grooves it is necessary to unscrew the cylinder ^ 

block main pipe-line, to remove the crankshaft, bushings and to brush 
the grooves in the cylinder block and crankshaft with a steel or hair 
brush clean. 

An oil pressure below normal shows that the oil leaks from the ^ 

grooves or that the oil pump gauge filter is soiled, the oil is diluted 
or the main and connecting rod bearings are greatly worn out. 

5. The oil-proofness of all packing must be seen to, not allowing 
any oil leakage. 

The carburetor is intended for preparing the working mixture, i. e. 
the mixture of air and fuel in certain proportions. This may be attained 
only ill the case when the carburetor is properly adjusted. 

For adjusting engine operation at small number of revolutions it is 
necessary to follow the following: 

30 


Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051 100140001-8 



Sanitized Copy Approved for Release 2010/06/11 : CIA-RDP80T00246A051 100140001-8 


a) to warm the engine; 

b) to turn the throttle lever screw until the engine begins to operate 
at the smallest number of revolutions; this screw should be loosened to 
such an extent as to prevent the engine from stopping when the throttle 
is sharply closed; 

c) to turn the idling speed screw until the engine begins to work 
smoothly and properly without letting off smoke. When the idling speed 
screw is being loosened the mixture gets less fuel, when tightened it 
becomes enriched. Usually the proper position of this screw corresponds 
lo \^U turns before complete tightening. 

The carburetor is adjusted by the Manufacturer’s Plant and usually 
does not need any changes. 

When troubles are detected during the operation of the carburetor 
they should be immediately eliminated. 

The main causes of troubles during operation of the carburetor and 
methods of their elimination are given below: 

1. The fuel leaks from the carburetor due to soiling of the float 
needle valve; to clean the latter it is necessary to lightly, without undue 
pressure, lift and lower the float with a finger. If the leaking does not 
stop it is necessary to unscrew the needle valve and blow through the 
fuel supply groove. 

2. A low amount of fuel in the mixture may be caused by soiled jets, 
which in this case should be blown through but in no case should they 
be cleaned with wires, as this changes the calibration of the jets and 
leads to the enrichment of the mixture and to an increase of fuel 
consumption. 

3. Poor mixtures may also be caused due to soiling of the fuel line 
and filters. This trouble may be detected by disconnecting the pipe from 
the carburetor branch pipes. When the pipe-line is soiled the fuel stops 
flowing out or flows out slowly. In this case it is necessary to rinse the 
filters and blow through the fuel line. 

4. Incorrect fuel supply may be caused by a bent back float. To 
eliminate this trouble it is necessary to properly set the normal fuel 
level in the float chamber by means of correctly Installing the float. 

5. It is necessary from time to time to remove the bottom part of 
the carburetor and to clean it of accumulated grit. 

Air-cleaner. Dust passing together with the air into the air-cleaner 
settles in the oil, due to which the oil gradually becomes soiled and 
the air-cleaner stops detaining the dust. This leads to a great amount 
of dust getting into the engine cylinders causing speedy wear of^ the 
cylinders. Therefore every 40 — 50 hours of engine operation the oil in 
the air-cleaner hood must be replaced (and when working in very 
dusty conditions — every 20 hours). It is necessary to watch the oil 
level in the hood. 

The oil is poured in up to the level of the ring belt on the side sur- 
face of the stamped hood and up to the beginning of the machined sur- 
face of the cast hoods. 
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For priming the air-cleaner waste oil from the engine crank case 
is used. Every 150 — 200 hours of operation it is necessary to rinse the 
metal packing with kerosene and to soak it in liquid oil. 

Ignition system. For reliable engine operation it is necessary to ful* 

111 the following maintenance rules for the ignition system: 

1. To check the correctness of installation of the magneto on the 
engine. 

When installing the magneto it is necessary, by using the clearances 
of bolt setting in fastening holes of the bracket and magneto fastening * 
bolt clearances in bracket holes, to attain such a position that the 
accelerator fingers and connection disc equally protrude from the 
grooves of the connection sleeve. 

In this case the magneto rotor axle and governor shaft will coin- 
cide and the grooves of the connection coupling will not wear out during 
operation. ® 

With the misalignment of the magneto rotor axle and the governor 
shaft axis the coupling grooves will wear and the ignition timing wilt 
be incorrect. 

2. The correct installation of timing must be checked. The instal- 
lation of timing is fulfilled as follows: the spark plug of the first 
cylinder is increased and turning the engine with the starting crank 
the compression stroke is determined by means of closing the spark 
plug hole with a finger (when the piston moves upward during the 
compression stroke the pressure in the cylinder is felt by the finger) ; 
then mark M3 (ignition moment) on the flywheel is put opposite the 
lug on the hatch of the crank case flywheel; the screw which fastens 
the magneto cheek is loosened and the cheek with numbers 1 — 2 (at 
the wires) removed and by turning the magneto rotor by the connection 
coupling counter-clockwise, i. e. opposite the direction of crankshaft 
rotation, the mark on the magneto distributor gear is placed opposite, 
the mark on the front coyer of the magneto. In this position it is 
necessary to find the coinciding holes in the magneto connection coupl- 
ing and magneto drive flange and to bolt them together. The ignition 

in the cylinder will be at 30° before top dead centre. '■.! 

3. The clearance between the magneto breaker contacts should be 

periodically checked. The clearance should be 0.3— 0.4 mm at the mo- 
ment nf the greatest divergence of contacts. If the clearance differs it 
should be adjusted by the magneto spanner screwing the long contact ' 

screw on the breaker contact-block on or off. After the adjustment of 

the clearance the screw is fastened with a lock nut and the clearance 
should again be checked. 

4. It must be seen to that the contact surfaces of the breaker be 
clean and when locked together both surfaces cover each other comple- 
tely. It is in no case allowed to clean the contact with a rag or glass- 
paper. 

If the surfaces of the contacts are burnt they should be cleaned 
I with a special barette file (needle file). 

5. The gap between the spark plug electrodes must be 0.5— 0.7 mm. 
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The gap is measured with a clearance gauge. Gap adjustment may be 
fulfilled only by means of bending the side electrodes. 

6. The electrodes must be timely cleaned of carbon deposits. Carbon 
deposits are removed with a copper plate or brush and rinsed in benzine. 

7. Spark plugs should be carefully unscrewed and with a socket 
wrench only. It is not allowed to unscrew or tighten the spark plug by 
means of the insulation nut as this may lead to breaking of the insulat- 
ion of the core. 

8. It should not be tolerated that the wire terminals and spark plug 
nuts become soiled as this will stop the contacts from working. 

9. It must be seen to that every wire leading from the magneto 
plugs be reliably fastened in the cheeks by stop screws. The stop screw 
should pass through the insulation and touch the metal core of the 
wire. 

10. The cheek contacts are not to be soiled. 

11. Care must be taken that the side distributor cheeks are correctly 
set and compactly enter into their seats. If the cheek is not in place, 
the gap between the breaker electrode and cheek electrode will increase 
and cause incorrect operation of the magneto. The gap between the 
breaker electrode and cheek electrode should be 0.1 — 0.2 mm. If the 
side distributor cheeks do not enter compactly into their places, dust 
and moisture will get into the magneto causing the magneto to get 
)ut of order. 

12. It must be seen to that the benzine and oil do not get onto the 
wires as this damages the rubber insulation of the wire. 

Clutch. The clutch tie-rod length should be adjusted in such a man- 
ner that when the clutch is engaged the pressure lever ends should 
completely come out of the cylindrical part of the engagement coupl- 
ing. The top end of the clutch lever will then be in its right end position. 
When shifted into the left end position the ends of the pressure levers 
must completely enter the cylindrical part of the engagement coupling. 

When due to soiled disc lining the clutch slips it is prohibited to 
work as the slipping discs become hot and the lining gets out of order. 

As the clutch discs wear the clutch should be adjusted. This calls for: 

1) releasing the clutch; 

2) removing the hatch cover; 

3) pulling off the adjusting nut stop; 

4) turning the adjusting nut for compensating the wear of the 
lining, decreasing the distance between the discs; 

5) inserting the stop into one of the nearest holes of the driven disc; 

6) putting back the hatch cover in place. 

The adjusting nut should not be fastly tightened as this may lead 
to a damage of the lining. 

When the clutch discs are soiled the clutch should be dismantled 
and the lining should be rinsed with kerosene. 

It is necessary to pay attention to the lubrication of the engagement 
yoke, which is not designed for lengthy operation under load. 
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In end positions of the clutch pedal the release lever should not 
press against the yoke, otherwise the yoke and the engagement coupl- 
ing will become heated and get out of order. 

The yoke should be lubricated — with the clutch engaged and the 
reversing gear released — through the lubricator on the clutch driven 
shaft chain coupling. In order to distribute the lubricant along the 
whole surface of the yoke the lubrication should be carried out for 
several positions of the clutch shaft, for this aim the engine crankshaft 
is turned by the starting crank. 

Reversing gear. The maintenance of the reversing gear consists 
of timely inspecting, cleaning, lubricating and compensating worn 
parts. 

The normal gear back lash should be about 0.1 — 0.2 mm. When , 
setting the gears it is necessary to see that the gear faces coincide. 

Traces of wear on the gear teeth show whether the gears are in 
correct position. 

In case it should be necessary to move (to compensate wear) the 
small bevel gear along its axle into some other position, a change 
of the amount of gaskets situated between the gear box casing and 
bearing shell flange is sufficient. The large reversing gears are moved 
in the same way. 

When the couplings slip due to wear it is necessary to adjust them, 
i. e. move the outer friction discs nearer to the inner ones (see descrip- 
tion of reversing gear); when they slip due to oiling they should be 
rinsed with kerosene. 

Special attention should be paid to the lubrication of the unit; it 
is also necessary to check daily the bearing shell nut fastening. In case 
the antifriction bearings are worn they should be replaced by new ones. 

The maintenance of the reversing shifting gear consists of lubricat- 
ing all of its pivots; it is also necessary to see to it that all bearing 
bolts are tightly fastened. 

Gear box. The gear box should be rinsed with kerosene and primed 
with lubricant at least once a year. 

Before rinsing the gear box it is necessary to preliminarily drain ^ 
the lubricant through the drain hole in the bottom of the gear box and 
to fill it with fresh oil through the opening in the cover. The oil level 
in the gear box should be checked daily with special control rod with 
marks showing the allowable range of the oil level. 

In warm and hot weather it is allowable to fill the gear box with 
thick oil, for example viscosin grade 5, while in cold weather the oil 
should be diluted with 50®/o of automobile oil grade 6. The gear box 
may contain 17 litres of oil. It is necessary to see that the oil does not 
leak through the packing gland. Bolts which fasten the gear box to 
the frame should periodically be checked and taken up. 

It is necessary to see that the indexes of the speed shifting" mecha- 
nism reliably hold the gears in the needed positions; engaged gears 
should mesh along the whole width of the tooth, while the gap between 
the faces of the disengaged gears should be from 2 to 4 mm. 
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Side transmission. The side transmission should be cleaned of dirt 
and lubricated daily. 

Brake. The maintenance of the brake includes its cleaning of dust, 
dirt and oil. 

When the ferrodo lining wears out, it is necessary to move it nearer 
to the brake drum working surface; this is achieved by tightening the 
tension screw of the band. 

Steering gear. If it is found that the teeth of the worm gear have 
been normally worn out, it should be removed from the splined end of 
the swivelling pivot and turned 90° thus bringing into mesh the un- 
worn teeth. 

General rules on roller maintenance. Daily, at the end of operations 
the roller should be carefully cleaned of dust and dirt after which it 
should be lubricated in accordance with the Lubrication Chart. 

Special attention during cleaning of the roller should be paid to the 
magneto, carburetor and other parts of the engine which should be 
wiped by a clean, soft rag. The scrapers should be cleaned of adhering 
dirt. 


POSSIBLE DISREPAIRS AND THEIR ELIMINATION 


Causes of Troubles 


Measures for their Elimination 


Engine does not start 


1. Soiled spark plugs (covered by car- 
bon deposits); spark plug contacts bro- 
ken; spark gap too small; porcelain tube 
broken 

2. Torn wires; damaged insulation; 
no contact in connections 

3. Magneto short-circuiting wire short 
circuited to body 

4. Circuit breaker lever seized 

5. Poor quality benzine or kerosene in 
fuel tank 

6. Air sucked in 

7. No fuel in tank 

8. No fuel supply to carburetor 


9. Incorrect timing 

10. Wires mixed up 


II. Water in cylinders 


1. Check operation of spark plugs. If 
needed clean them of carbon deposits 
and set correct spark gap. Replace re- 
jected spark plugs by new ones 

2. Replace worn out wires. Check 
wire connections 

3. Replace wire or short-circuit device 

4. Dismantle and check circuit breaker, 
rinse and lubricate bushing 

5. Replace fuel 

6. Check compactness of carburetor 
connections and intake manifold, take up 
nuts and, if needed, replace gaskets 

7. Pour fuel into tank 

8. Check whether cock is open, clean 
fuel line; check whether there is water 
in float chamber and whether float needle 
valve is seized. 

9. Install correct timing 

10. Check timing of spark by cylinders 
and correctly connect wires to spark 
plugs 

11. Unscrew spark plugs; if water is 
present in cylinders then drops of water 
will be on spark plugs. Take up or re- 
place cylinder head gasket 
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Continued 

Causes of Troubles Measures for their Elimination 


12. Poor compression due to incom- 12. Check correct valve adjustment; 

plete closing of valves, excessive fuel pour in some clean oil into cylinders 
suction washing oil from cylinder wall through spark plug holes; replace piston 
or worn rings, piston and cylinders rings 

Engine misfires or does not reach full horsepower 

L Incorrect ignition — poor wires, 1. Replace wires, clean wire ends and 

d^ective spark plugs or magneto spark plug clamps, tightly fasten clamp 

nuts. Inspect spark plugs, clean them 
and set needed spark gap, check magneto 
arid clean distributor and circuit breaker 
contacts, adjust gap 

2. Water in fuel 2. Clean settling basin, replace fuel 

by pouring it out of tank and carburetor 

3. Valves not resting tightly in seat 3. Clean cylinders of carbon deposits. 

If needed grind valves 

i. Too advanced or retarded ignition 4. Install correct ignition moment 

. 5 . Too rich or too poor mixture 5. For poor mixture blow through fuel 

line, blow through jets and rinse float 
chamber. For rich mixture clean float 
needle valve, pack main and compensa- 
tion jets, rinse air-cleaner, set correct 
fuel level in float chamber. 

6, Air gets into intake pipe-line 6. Tightly fasten carburetor to intake 

without passing carburetor pipe-line flange or replace jacket 

7. Governor out of order 7. Eliminate seizing of governor sleeve 

k Carbon deposits in cylinder 8. Clean cylinder of carbon deposits 

9. Worn piston rings 9. Replace piston rings with new ones 

10. Water passes through cylinder 10. Tighten cylinder head. If needed 

:head gasket replace gasket 

11. Diluted lubricant 11. Replace oil in crank case 

IZ Fuel of poor quality 12. Drain fuel, rinse tank and fuel line, 

pour in clean benzine 

Backfire in carburetor and silences 

1. Install needed advanced ignition 

2. Check spark plugs, wires and mag- 
neto 

3. Adjust carburetor or replace worn 
jet 

4. Connect wires properly 

5. Install correct magneto distribution 

6. Decrease advanced ignition 

Engine knocks 

T Too advanced ignition 1. Decrease advanced ignition 

• Z Carbon deposits in cylinder head 2. Remove carbon deposits 
and piston face 

3* Large clearance in connecting rod 3. Set correct clearance by removal of 
bearings of crankshaft shims 
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l. Retarded ignition 
Z Missing of ignition in cylinders 

3. Too rich or too poor mixture 

4. Incorrect connection of wires to 
spark plugs 

5. Incorrect’ distribution of magneto 

6. Too advanced ignition 
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Continued 


Causes of Troubles 


Measures for their Elimination 


A 


4 




4. Worn sleeve in connecting rod top 
end 

5. Worn main bearings 

6. Worn piston or cylinder 

7. Large valve clearance 


4. Replace sleeve 

5. Replace bushings 

6. Repair engine 

7. Install correct clearance 


Large fuel consumption of engine 


1. Too late ignition I 1. Increase advanced ignition 

2. Too rich mixture | 2. Adjust composition of mixture 

3. Valves not tight I 3. Grind valves 


Engine overheated 


1. Too advanced or too late ignition 

2. Too poor or too rich mixture 

3. Insufficient water 

4. Carbon deposits in cylinders 

5. Scaling in cooling system 

6. Loose fan belt 

7. Yoke stud or water pump vane stud 
cut off 


1. Install correct advanced ignition 

2. Adjust composition of mixture 

3. Add water into radiator 

4. Clean cylinders of carbon deposits 

5. Remove scaling 

6. Tighten belt 

7. Replace them 


Engine 

1. Too rich mixture (black smoke) 

2. Excessive oil (blue smoke) 


3. Late ignition 

Clutch does 

1. Incorrect adjustment of clutch lever 
tie-rod 

2. Discs do not press together 


smokes 

L Adjust composition of mixture 

2. Remove excessive oil; eliminate 
burning of piston rings; replace worn 
piston rings, pistons and sleeves 

3. Install correct ignition 

not engage 

1. Adjust length of tie-rod 

2. Screw in adjusting screw until discs 
press together 


Clutch not released 


1. Pressure levers come off enga- 
gement coupling due to exessive wear 
of disc lining 

2. Seizing of pressure levers due to 
wear of seats on engagement coupling 
surface 

3. Seizing of engagement coupling 


1. Replace disc lining 


2. Replace engagement coupling 


3, Dismantle coupling, clean, rinse and 
lubricate working surfaces of clutch 
shaft and engagement coupling 


1. Worn drive disc lining 

2. Oiled drive disc lining 


Clutch slips 

I 1. Screw on adjusting nut 
I 2. Rinse lining with kerosene 
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, Continued 

Causes of Troubles Measures for their Elimination 


Reversing gear slips 

1. Worn disc lining I 1. Adjust distance between discs 

2, Oiled disc lining | 2. Rinse lining with kerosene ^ 

Speed !s not shifted 

Disrepaired shifting mechanism (seiz- 1 Inspect shifting mechanism and repair 
ing, misalingment, etc.) 1 

Frequent and hard knocks of power transmission 

Broken gear teeth | Dismantle gear box and replace gears 

I with broken teeth 

Front roll does not turn 

1. Seizing in worm mesh 1. Repair 

2. Damaged worm thrust bearing 2. Damaged bearing to be replaced 

'by new one 

Brake does not hold roller on slope 

Worn or loose brake band | Tighten brake band with tension screw 


STORAGE AND TRANSPORTATION 

After ending operation when the roller is not to be used for a con- 
siderable time it is necessary to drain the water and fuel, to carefully 
clean the machine of dust and dirt, to rinse with kerosene all casings > 
and lubrication Holes, to replace worn parts, to adjust and completely 
lubricate the machine. 

It is desirable to store the roller in dry closed premises and only in 
special cases under a shed with the machine covered with canvas. 

Parts which are not painted should be covered with a compact, 
layer of protective compound. Once a year the roller should be painted' 
after preliminarily cleaning all painted surfaces of rust, bubbles, etc. 

The roller may be transferred to a distance of 3 — 4 km by its own , 
motor at 1st, 2nd or 3rd speed depending on the condition of the road. 

The transferring of the roller for greater distances and along poor 
roads should be carried out on trailers to avoid the damage of rolls and 
roller gears. 

It is strictly prohibited to transfer a roller by towing. 
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SAFETY PRECAUTION RULES 

1. The area to be rolled must be illuminated when the roller works 
at night. 

2. It is prohibited to lubricate as well as to eliminate defects and 
to repair the roller when it is moving. 

3. Speeds during movement on slopes should be shifted only when 
the roller is braked. 

4. 1st speed is to be used when turning. 

5v The reversing gear couplings should be closed by hoods. 

6. During priming of the roller with fuel as well as during opera- 
tion it is strictly prohibited to smoke on the roller. 

7. It is prohibited to start the roller by means of towing. 

8. When the engine is overheated the radiator plug should be 
opened with gloves or rags to prevent scalding by hot water and steam. 

9. After operation the roller should be braked. 

10. Adjustment of the reversing gear should be carried out with 
the engine clutch disengaged. 

11. When several rollers are working one after another it is neces- 
sary for them to have an interval between them of at least 3 m. 

12. It is in no case permitted to warm the carburetor and settling 
basin with an open flame (torch, blow-torch, etc.) 
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LIST OF SPARE PARTS AND TOOLS DELIVERED WITH ROLLER 


Nos. 

Designation 

Unit 

Quantity 


Set of spare parts for fl-211 



1 

Pinion gear 

Hfl-ll 

pc. 

1 

2 

Bushing , 

a-260-081 -00-003 


8 

3 

Friction lining 

Hfl-129 


8 

4 

Puller with screw M20X70 

Ha-512 


1 


Set of tools A”211 



1 

Wrench for round nuts dia. 45 mm 

pc. 

1 

2 

Double-head wrench 17X22 


li 

1 

3 

Single-head wrench 55 


n 

1 

4 

Wrench for round nuts dia. 78- 

7-85 mm 

n 

1 

5 

Ditto dia. 115 

■^130 mm 

n 

1 

6 

Double-head wrench 27X22 


„ 

1 

7 

Socket wrench 36 


9 

1 

8 

Monkey wrench No. 4 


• 

1 

9 

Hammer, assembled, No. 7 


9 

1 

10 

Mandrel No. 6 


9 

1 

11 

Grease-gun 


n 

1 

12 

Wrench 14X17 




1 

13 

Starting crank 



1 


Set of spare parts for>^-M engiity yfL 




Individual set of 

yhare parts^X/y^ 



1 

Connecting-rod bolt 

/ V^V^‘0314 


1 

2 

Connecting-rod bolt nut i 



1 

3 

Connecting-rod bolt nut cotter 



1 

4 

Compression piston ring 

1 / f\y^309 \ 

h - 

4 

5 

Oil piston ring 


Y 

2 

6 

Cylinder head gasket ’• 


A 1 

1 

7 

Gasket for intake and exhaust 

nanifold i w 


1 

8 

Exhaust pipe gasket 



1 

9 

Valve spring \ 

f/V I •HrS /y yS/fcfi® 


2 

10 

Valve lock 

j W 1 / 


4 

11 

Spark plug 

ifJTn J/fy 


2 

12 

Fan belt 

in f 1 1 


1 

13 

Single set, of magneto spare pa 





to list of Manufacturer’s Pla 



1 set 

14 

Oil pressure gauge 

1 / \ lK0hQ.'^9 

n 

1 

15 

Fastening of oil pump filter housing 1 ^<<©^^0935 

n 

1 


Tools for yS-M engidC\|\if 



' 1 

Socket wrench 17X19 

ir y5-4901a 

DC. 

1 

2 

Socket wrench 22X26 for spark pIugi^jrNh 




extension ^053 

y5-4902 


1 

3 

Valve clearance gauge 

y5-4904 

m 

1 

4 

Wrench 39X42 

y5.-4905a 


1 

5 

Ditto 19X17 

y5-4906 


1 

6 

Ditto 10X12 

y5-4907 


1 

7 

Ditto 11X14 

y5-4908 


1 

' 8 

Ditto 27X22 

y5-4909 


1 

9 

Ditto 22X36 

y5-4910 


1 

10 

Male wrench 

y5-49cl 


1 

11 

Screw driver 

y5-49c2 

9 

» 
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s 1 


SjieKTpHMecKHe AaHHue \ 



“s 

o ^ 

S O 

O c 

HaHMCHOBaHHC 

THn H 
rpynna 

HOMHHtA 

AO- 

nycK 

npHMeMaHHC 

1 

2 

3 

4 

5 

6 

7 

21 

JI 4 

OcBexHTejibnafl naMna 


3,5 B.X 

X0,28 a 



22 

V 

BoJibTMerp 

M-63 

3/100 B I 



23 

C. B. 

CejieHOBbiH BbinpjiF^H- 
lejib 

BC-45- 

169 



2 luiyKH 

24 

r 

PajibBaHOMeTp 





25 

Tp 

• TpaHC(j)opMaTop 





26 

b;iok 

BjlOKHpOBKa 





27 

Ki 

KHonKa KOHxpojibHoro 
MHJIJlHBOilbTa 





28 

K, 

KnonKa ycnoKOHicJia 





29 

K 3 

KnonKa BOJibTMeipa, 





30 

Hi 

ncpeKJiiosaTejib otbc- 
,aeHHH 

4H-5n-IIr 




31 

nz 

nepcKJLio^aTeJib Hanpa- 
iKCHHa ceTH 





32 • 

rip, 

npenoxpaHHieab 





33 

BKJl 

BbucjiioMaiejib annapaia 





34 

.+90- 

AnoAHaH datapea 

BAC-r- 

.80/1-2,1 




35 

.+H- 

AKKyMyxflTop HaKajia 

2HKH-10 




36 

JI. H. 
;i, p. 
n. p. 

npOBOAa OTBCAeHHH 





37 

acMJin 

K;ieMMa aaacMaeHHfl 
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BojibTMerp (v) cjiy^HT ajih npoeepKH HanpHH<eHHH anoiiHOH gara- 
p6H H aKKyMyjisTopa. ripH Ha>KaTOH KHoriKe (Ks) BOJibTM6Tp noKasbi- ' 
Baer anoaHoe HanpHJKeuHe, npH HeHa>KaTOH — HanpaareuHe iiaKajia. /tasi 
aKKyMyjiHTopa b annapaTe hm66tc3 BbinpnMHTcjib, coctoh- 
H3 CHj^BODo TpaHc^opMaiopa '(Tp) H cejieHOBoro BbrnpHMHTejiH 

B.), coopaHHoro no AByxnojiynepnoAHoft cxeMe BbinpHMJieiiHH. 
lloAsapHAKa aKKyMyjiHTopa nponsBOAHTcn npii noABeAeirnH k .xpaiic- 

(J)opMaTopy (Tp) Hanpfl>KeHHH 127 hjih 220 b. npw BbiKjiioqeiiiiOM 
annapaie. 

B annapare 'npeaycMorpeHa naaBHaa peryjinpoBKa ycHJieHHa ot 
H yjiH ao MaKCHMyMa. PeryjiHpoBKa ocymecTBjiaeTca BbicoKOOMHbiM 
noreHUHOMeTpoM (Rs), BKJiioqeHHbiM B uenb ceiKH buxoahoh aaMriu. 
noMHiHaabHoe ycHJieHwe cooTBeTCTByer cpeaneMy nojio>i<eHHK) pyqKH 
rioTeHUHOMerpa. JIjih npoBepKH ycHJienHa npeaycMorpena noaaqa iia 

bXOA yCHJlHTGJlH KOHTpOJIbHOrO HanpH>K0HnH B 1 MB. • KOHTpOJIbllblH 
MHJIJIHBOJIbT CHHMaeTCH C AeJiHTeJiH, cocTOHinero H3 COnpOTHBJieHHn 
(Ri 2 , Ri3) h nepea nepeKjnoqaxejib, oxBeAeHHH (ni)noAaexiCH Ha ynpaa- 
JTHFomyFO cexKy jiaMnw CO-243. Flpn HeKa>KaxoH KHonKe (Ki) conpo- 
XHBAeHHO AGAHXGAH (R 12 ) SaKOpOHCHO, n03X0My npH nOAaHe KOHXpOJlb- 
Horo iMHJIAHBOAbXa KHOBKa (KO AOJI>KlHa 6blXb HaH^axa. 

KnoriKa ycnoKOHxeAH (K 2 ) cAy>KHT a-^h yMeHbmei-rHH BpeMemi 
ycxanoBJieHHH pa6oqero pe>KHMa ycHjiHxejin npn nepeKJiioneHHnx kom- 
Myxaxopa oxbgaghhh (rii). Flpn ?ia>KaxHH khobkh (K 2 ) hjih aariHpaHHH 
ee nyxeM noBopoxa aaKopaqHBaioxcn ceroqubie conpoxHBJieHHn Ra, 

Ks H R;;, B peayjibTaxe STOro, na ynpaBjiHiouiyio cerey jiaMnu CO-244 
H BToporo TpHo;ia ./icMribi CO-243 He OyAex nojaBarbca HSMeHHiomee- 

CH BO BpCMCHH HanpHHCeHHC H «3aHqHK» OT raJIbBaHOMCXpa yCXaHOBHT' 

C5I Ha HVAeBOH A'HH'HH. 

OACKxpoABHJKyiiXaH cHiJia ccpAua noABOAHXcH npoBOAaMH nauHeii' 
xa («np», «crip», «JIh») qepea KOMMyiaxop oxBeACHHH (Hi) Ha cexKy 
JiaMnbi CO-243, ycHAHBaexcH xpeMH KacKaAaMH ycHJiHxejin h bochphhh- 
MaexcH raAbBaHOMexpoM (f). 

TaAbBaHOMcrp (pHC. 2) ycxpoen cAeAyiomHM o6pa30’M. KaxyiuKa 
.(1) c CepAeqHHKOM H HpMOM (2) COCXaBJlHIOT 3JieKXpOMarHHT B KOXO- 
pOM cosAaexcH: 

а) nocTOHHHoe MarHHXHoe noAe aa cmcx npoxeKaHHH nepea icaxyiUKy 
(1) nOCXOHHHOH COCXaBAHIOlUeH aHOAHOro TOKa BbIXOAHOH AaMHbl yCHJlH- 
xeAH; 

б) n6p6M6HH06 MaXHHTHOe nOJI6 aa CHBX nepOMCHHOH COCXaBJIHIOlUCH 
anoAHoro xoKa. 

B noAe 3AeKTpOMarHHTa noMeiuena MexajiAHqecKaH iiHXb (3), Bbi* 
nojiHeHHan na HeMarHHXHoro MaxepHajia. Ha axy hhxb npHKpenjiHexc 5 i 
JKeAeanaH nAacxHHKa c aepKaAbueM. Flpn oxcyxcTBHH nepeMCHHOH 
cocxaBAHiomeH anoAHoro xoKa, a cjieAOBaxejibHo h nepeMemioro Maninx- 
Horo noAH, >KeAe3HaH nAacxHHKa c aepKaAbucM ycxaiiaBAHBaeTCH b hch- 
TpaAbHOM nOAO}K6HHH. BCHK06 H3M6HeHH0 MaFHHTHOro flOAH BbIBOAHT H3 
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psBHOBCCHH JKejiesHyK) n.;iacTHHKy c sepKajibueM, npHHCM npoHSBojiHTCH 
CKpyMHBaHHe hhth (3). B onpe/ieJieHHbix npe/iejiax yro.T noBopoxa 
3epKajibu,a nponopuHonajicH H3M6HeHHK) anoiiHoro TOKa Bbixo/iHofl 
JiaMnbi ycHJlHTejiH. Ha aepnajibue rajibBanoMerpa najiaer jiyn cBexa or 
OCBCTHT&nH. B COOTBeiCTBHH C nOBOpOTOM 3epKaJIbUa MeHHeiCH HOJIOKe- 
HHe OTpa>KeHHoro ot Hero CBeroBoro safiHHKa Kan Ha MaxoBOM cxeKjie, 
laK H Ha njieHKe. C noMoiubio JieHTonpoTHJKHoro MexaHH 3 Ma no^ynacM 
pasBepHyioe HsoSpawenne aJieTpoKapOTorpaMMbi Ha njieHKe. 

2. OcBeTHTCJib H OHTHHecKaH CHcreMa 
(cm. PHC. 3) 

B annapare HMeeTca Asa ocBeraTejiH. Oahh ( 1 ) — aah nocbijiKH 
CBeroBoro Jiyqa na aepKajibue rajibBaHOMerpa (2), Apyrofi (3) — aah 
nOCblJIKH CBCTOBOro Jiy^S H3 OTMGTmiK BpCMCHH (4). B o6gHX OCBCTII- 
TejiHX JiaMnbi nHiaforcn ot aKKyMyjiHxopa (cm. pnc. 1 JI 3 h Jli). riaTpoiibi 
JXJ191 JiaMn Moryr noBopaMHBarbCH BOKpyr cboch och h nepeMemaTbCH 
BAOJib OCH Ty6yca, hto Heo6xoAHMo jxjih peryjiHpoBKH nojio>KeHHH hhth. 
Iy6yc ocseTHrejiH OTMerHHKa BpeMCHH KpenHTcn c noMoiubFo bhhtob Ha 
rbiaxe JieHTonpoTH>KHoro MexaHHSMa. 

OcBCTHTejib rajibsaHOMexpa hmcct onpasy c npopesbio jxjin npoxo>K- 
neHHH CBeroBoro -ayna. Uepeji npopesMo noMemaeicH njiocKO-EbinyKJiaB 
JiHHsa (5). Ty 6 yc aroro ocBerHTejiH Mo>KeT noBopaqHBaTbCH b ropHaoH- 
TaJIbHOH H BepTHKaJIbHOH njIOCKOCTHX, HHTb JiaMHbl (1), ocBeiHafoiueH 
sepKajio rajibBaHOMCTpa, ycTaHaiB^THBaeiCH BepTHKa.TbHo. Hhtb JiaMnbi 
(3) oTMeTHHKa BpeMCHH ycraHaBJiHBaeTCH ropHBOHTa.TbHo. 

JlyHH, OTpaH^eHHbie or aepKaJibua rajibeaHOMeTpa ii or sepKajia 
OTMeTHHKa BpCMCHH (7), (j)O^KyOH!pyK)TCH Ha nJieHKV C nOMOmbfO JIHHBbI 
(6). MacTb Jiyna ot rajibBanoMexpa, oxpaH^ancb ox HaKJioHHoro aepnajia 
(8), HonaAaex na cxeKjio jiJin BHsyajibHoro Ha6jiK);ieHHH (9), h Aaex 
BOSMOJKHOCXb KOHXpOJIHpOBaXb nOJIGHCCHHe «3aHHHKa» Ha HJICHKe. 

JIaMna oxMexHHKa BpeMCHH (3) cjiy>KHx oAHOBpeMeHHo cHrnajibHOH 
JiaMHOH. JXjin 3X0X0 Ha xy6yce ocb^htcjih CACJiano Kpyxjioe oxBepcxHe. 
Jly^ CBexa, hpoxoahiuhh nepea oxBepcxHe, nonajiaex na cHXHajibHbift 
«rJia30K» (10) H ocsemaex ero. 

3. OxMeXHHK BpeMCHH 

OxMeXHHK BpeMCHH COCXOHX H3 MHHTHHKa H TOJIKaxeJIH, OoCJieilHHH 
CBHsaH c pyHKOH nycKa MexannsMa. OpH noBopoxe pyHKH b nojio>KeHHe 
«nycK» ManxHHK ocBo6o>K;iaexcH h HaHHHaex KOJieOaxbCH. 

Ha rpysHKe ManxHHKa hmcctch oxBepcxHe, Koxopoe npn KOJieOanHHx 
MaHTHHKa coBna;iaex c oxBepcxHeM sacjiOHKH. Jlyn, npoxo;iHLUHH npn 
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Phc. 4. 1. SapflAHaa KaMepa. 2. OxKHAHaH KpHuiKa. 3. npHeMHan Kaiviepa. 
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coBMeiueHHHi OTBepcTHHi, nona;iaeT Ha aepKajio (7) h, OTpa>KaHCb or Hero, 
HanpaBJinexcH na jiHHsy (6), FlocjieAHHH (})OKycHpyeT 3 tot jiyq b ysKyic 
nojiocKy H norfepeK hjichkh sanHCbiBaercH TOHKan jihhhh. HHTepBaji 

MeJKAy JIHHHHMa COOTBeiCTByeT V 20 CeKyHAbl. 

OxMeTHHK peryjiHpyexcH xaK, htoSh Jiyn ox sepKajia nona;iaji na 
njieHKy npM cpemeM Heno;iBH>KHOM nojio>KeHHH ManxHHKa, Kg)r;ia 
pyqKa nycKa JieHxonpoxH>KHoro MexaHH3Ma naxo^lHxcH b nojio>KeHHH 
«nyiCK». 

4. JleHTonpoxH>KHbiH MexaHHSM H Kacce x.bi 

(cm. phc. 4) 

JlBUMenm hjichkh npoHSBOAHxcH npH homoluh cneuHajibHoro jienro- 
npox5i>KHoro MexaHHBMa. KaccexoAep>Kaxejib coeAHHaexcH c jieHXO'npo- 
XHiHCHbiM .MexaHHQMOM Hepes lueciepeHKH, hto ;iaex BOSMO^HOcxb 
CBa6oAHo BbiHHMatb H Bcxa'BJiHXb KaccexoAepH^axejib b annapax. 
B BepxHeft qacxH Kaccexbi (cm. pHc. 4) HaxoAHXcn uHJiHHApHHecKOH 
(j)opMbi KaMepa (1) jxm sapniAKH b nee cf)oxonjieHKH hjth (j}OTo6yMarH 
CO CBexoHyBCTBHxejibHocxbK) He MeHee 16 eAHHHu, no FOCTy a-^hhoh 
H e 6ojiee 10 m. Konep nAeHKH, bbixoahlahh h 3 Bepxneft KaMepH, 3 a- 
npaBAHexcH noA oxKHAHyio KpbiuiKy (2) ranymero 3y6HaToro oapadan- 
MHKa H npoxoAHT B iiH>KHK)K) KaMepy (npHeMHyio) (3), noMeqeHHyio 
KpacHOH KpacKOij, B KoxopoH Mo>Kex noMecTHXbCH He 6ojiee 3 m njien- 
KH HJiH OyMarH. 

IV. K O.H exp y K.XHB H oe o4)opMjieHHe 

Annapax cMOHXHpoBaH b Hiij,HKe co cT^eMHoft KpbiuiKOH, HMeiomen 
pyqxy aah nepenocKH. 

Ha naneAH ynpaBAeHHH pacnoAO>KeHbi (cm. pHC. 5): 

1 — BbiKAioqaxejib nHxaHHH; 

2 — KOppeKxop raAbsaaoMexpa; 

3 _ pyiiKa «ycHjieHHe»; 

4 — uiAanr oxBeAOHHn;. 

5 — nepeKAioqaTeAb oxseAeHHH; 

€ — BOAbxMexp; 

7 — cqexHHK; 

8 — nycK AeHxonpoTH>KHoro MexaHH3Ma; 

9 — qexbipe KAeMMbi A‘^n noAKjnoneHHH BHemHero ncxoHHHKa naxanan; 
10 — KHonKa ycnoKOHxejin: 

1 1 — CHPHaAbHblH «rAa30K»:, 

12 — KHOnKa MHAAHBOAbXa: 

13 — cxeKjio jiJin BHsyaAbHoro nadAioAeHHH; 

14 — pyqxa Kaccexbi. 

15 — KAeMMa saaeMAeHHH. . . 

12 
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Phc. 6. 

1 . TajibBaHOMexp. 2 . OcBexHTejifa. 4 . OxKHAHaa KphiuiKa. 5 . SepKajio BHsyajibHoro naCjiioAeHHH. 6 . JlHHsa. 7 . Bhht 

peryjiHpoBKH ra;ibBaHOMexpa. 
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Phc. 7. . • 

J. TpaHC(J)opMaTop. 2. JlaMna Co*244. 3. ^aMna Co- 243, 4. Bhht c TopMoaaiuHM' tpeTpoM, 3. UlecrepHH c ^hcjiqm o^opoToe' 78, 

7. PeryjiflTop cKopocTH. 
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UIjia'Hr nauHeiHTa npiKcoemKHCH k annapaTy nocTOHHHO. 

Phckh npoBOAOB cooTBCTCTByiOT o6o3Ha^eHHHM: 

npaBan pyKa — oOTa pncKa; 

JieBan pyKa — j^bc phckh; 

JieBan Hora — xpn phckh. 
riepeKJHoqaTejiB oTBe;ieHHH HMeer qeibipe nojio>KeHHH; 

«5» — noJioJKeHHe, npn KoropoM npoBepnercH HanpH^eHHe HCTomiiiKOB: 
HHTaHHH. 

«0» — ycTaHOBKa ipedyeMoro ycHJicHHH; 

«I» — nepBoe OTBweHHe; 

J «II» — BTOpoe OTBCACHHe; 

I «III» — Tpexbe OTBeACHHe; 

riyCK JieHTOnpOTH>KHOrO MexaHYl3Ma npOHSBOAHTCH nOBOpOTOM 
pyqKH (8) B nojio>KeHHe «nycK». 

M'OHTajK annapaia npHBCAeH na pnc. 6 h 7. 

V. MHCTpyKAHSI nOJlbSOBaHHH 

1. VcraHOBKa 3JieKTpoKapAHorpa(J)a. 

HopMaJibHan pa6oTa 3JieKTpoKapAHorpa(J)a bo mhofom aaBHCHi or 
npaBHJibHoro Bbi6opa noMemeHHH jiJisi ero ycranoBKH. 

3jieKTpoKapAHorpa(|) jxojiyKen naxoAHTbCB b HsojiHpoBaHHOH KOMHa- 
xe, oxAajieHHOH ox penxreHOBCKoro h 4)H3HOxepaneBXHqecKoro Ka6HHe- 
TOB. B6jih3h 3JieKxpOKapAHorpa(j)HqecKoro Ka6HHexa He aoji^hm pac- 
nojiaraxbcfl cHJiOBbie h ocBexHxeJibHbie npoBOAa cexH. HeH^ejiaxejibHo 
cxaBHXb^ annapax b noMemeuHn, BbixoAHiune b cxopOHy npoxo>KAeHHH 
xpaMBaHHoro hah xpoAAeftSycHoro Ka6eAeH. 

npH pa6oxe c 3AeKxpoKapAHorpa(})aM ero cJieAyex rrpHcoeAHUHXb. 
npH noMoiAH npoBOAa aaaeMAeHHH k lUHHaM saaeMAeHHH, a eoiH hx 
H ex B noMemeHHH, xo npoBOA saaeMAeHHH uomio noAcoeAHHHXb k 
aaHHiAeHHOH ox KpacKH BOAonpoBOAHOH xpy6e. 

He oaapeiuaexcH noAcoeAHHHXb aaaeMAHiomHH 
'npoBOA K xpy6aM, b Koxopbix H^yx SAeKxpnqecKHe 
n p o B 0 A a. 

y 2. yKjiaAbiBaHHenauHeHxa 

* Bo H36eHcaHHe bahhhhh coKpaiueHHH MycKyAaxypbi xeA-a, Ayqme 

CHHMaxb SAeKxpoKapAHorpaMMy npn hoahom noKoe nauHenxa h pac* 
CAa6AeHHH Bcex MHum xeAa. OauHeHx AOAJKen cnoKOHHO Ae>Kaxb Ha 
KymexKe c npoxHHyxbiMH baqab xeuia pynaMH, npH sxom AWxaHHe 

AOAHCHO 6uxb pOBHbIM. 
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3. rioAroTOBKa annapara k paSore 

]. nepe;i Ka>K;ibiM BKJiioqeHHeM annapara Heo6xoAnMo npoBepnib, 
qroSbi Bce pyqKH ynpaBJienHH naxoAHJincb b hcxoahom noJioJKeHHH: 
{Bbuc/noniarejib annapara — b nojioi>KeHHH «BbiKji», pyqKa nepeKjnona- 
rejiH OTBeAeHHH — b nojioKennH «B», pyqxa peryjinpoBKH ycHJiCHHH — 

B nojioJKeHHH' «0», pyqxa JieHronporH>KHoro MexannaMa — b nojioJKe- 
HHH «cron». 

2. rioAKjnoqHrb k KJieMMaM « — » «-f 80>> h «+90» 6arapeio BAC-F-SO. 

3. K KjieMMe «3eMJiH» npncoeAHHnrb saseMJiniom'HH npoBOia. 

ZtpyroH Koneu, aroro ’npoBOAa np'HCoeAH'Hnrb k saaeMJiHiomefl ui<HiHe v 

HJiH K saqumeKHOH qacrn boaoitpoboahoh rpy6bL 

4. C noMOLUbio cneunajibHOn pyqwn, Koropan xpaHHrcq na Bnyr- 

pcHHefi CTopoHe KpHuiKH fliUHKa, saBCcrH! npyHCHHy jieHronporHHCHOro 
MexannsMa (qepea orBepcrne b npaBon creHKe KOpnyca). f 

5. SapHAHrb BepxHioio KaMepy, a Koneu njienKH nponycrnrb b hhh<- 
iHiOK) (npneMHyio) KaMepy. Flocjie aroro Bcrasnrb Kaccery na Mecro 
B annapar. 

6. BbiKjiioqareJib annapara* nocraBHrb b nojic^Kenne <cbkji». HpoBe- 

pnrb anoAHoe HanpH^Kenne n HanpH^Kenne HaKa^a. Ilpn HSMepeHHH 
anoAHoro nanpHHceHHH hcoSxoahmo na^arb KHonKy BOJibrMerpa. 
HopMajibHoe amoAHoe Hanp5i>KeHHe cocraBAHer 80-^ 90 b. (noKasaiHiHH 
crpeAKH npnOopa b npeAeJiax qepnoH qeprbi); HopMaAbHoe nanpHAce- 
'HHe HaKaAa — 2,4 2,6 b (crpeAKa npndopa b npeACAax KpacHoft 

qeprbi). Ecah HanpHAcenne HaKaAa HH>Ke yKaaaHHoro, HyncHO noAsapn- ' 

AHTb aKKyMyAHrop. B cAyqae saHH^Kennoro anoAHoro HanpnJKeHHH 
Heo6xoAHMo CMCHHrb 6arapeK). BAC’r-80. 

7. PyqKy nepeKAioqareAH oTBeAeHHH nepcBecTH b noAOHceHne «0» 

H c noMoiAbio KoppeKropa ycranoBHrb «3aHqHK» b cepeAHHe BHsyaAb- 
noro creKAa. XtaAee, noBopaqHBan pyqKy peryAnrapa ycHAeHHH no 
qacoBOH cxpeAKe h HajKHMan na KHonKy MHAAHBOAbra, ycranoBHrb 
raKoe ycHAenne, npn KoropoM «3aHqHK» orKAOHHrcn na 10 mm npH 
noAaqe KonrpoAbHoro MHAAHBOAbra (npn HOpMaAbHofi padore ycHAH- 
TeAH aro coorBercrByer 3 — 4 AeACHHio) . 

d . BbiKAionareAb annapara nocraBHrb b noAO>KeH‘He «BbiKA». 

n p H M e q a H H e: ZIah npOBepKH npoBOAOB nauHenra na ^ 
o6pbiJB peKOMCHAyercH noAaBarb KonrpoAbHbiH MHAAHiBOAbr na 
Ka>KAOM Ji3 orBeAeHHH. /Iah aroro na 1-om orseAenKH Hyn^HO ^ 
saMKHyrb npoBOAa, orMeqeHHbie oahoh h AsyMn pncKaMH, na II 
orBeACHHH — npoBOAa c oahoh h rpeMH pncKaMH, na III oraeAe- 
HHHi — npoBOAa c AByMH H rpeMH pncKaMH. 

BHHMaHHe! 

♦ 

riepen nycKOM b SKcnjiyarauHio bhobb nojiy^eHHoro annapara ne- 
"06xonHMO npoH3BecTH aapHflKy aKKyMyjiHTopa 2HKH-10, aajiHB 
J6 
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i:pe;iBapHTejibHo ero sJieKTpcuiHTOM. AwKyMyjiHTop Haxo;iHTCH sHyrpH 
annapaTa. /Ijih tofo, HToSbi Bbmyxb ero, Hy>KHO OTKpbiTb JieByio cTeHKy 
HLU'HKa (pHC. 8). 

4. C'beMKa ojieKTpOKapAHorpaMMbi 

1. 06epHyTb sjieKTpoi^bi tohkoh MarepHeH hjih 6hhtom, cMoneHHhiM 
(j)H3HOJiorHHecKHM pacTBopoM, saxeM Hajio^HTb Hx Ha pyKH He Bbime 
jTOKTH H Ha jieByK) Hory nauHenra, OpeABapHTejibHo Ko>Ky nauHenra 
Heo6xoAHMO nporepeTb cnnpTOM o6e3H<HpHBaHHH. Ajih o6ecneHe- 
HHH HaAe>KHoro KOHraKia c xejioM sjieKxpoAbi npH>Kaxb pe3HHOBbiMH 
6HHxaMH. Bhijikh uijiaHra nauHeHra DKJiioqHTb cooxBexcxBeHHO pHCKaM: 
npaean pyxa — OAHa pHCxa, jieBan pyxa — Ase pncKH, Aesan Hora — 
xpH pHCKH. JXjin rpyAHbix oxBeAeHHH k annapaxy npHKJiaAbiBaexcH 
cneuHaAbHbiH KpyrAbift SAeKxpoA c sSohhxoboh pyq,KOH. 

2. BKAiOHHXb annapax h nepea 1 — 2 MHHyxbi nocjie BKAioHeHHH npH 

yCXaHOBAeHHOH HyBCXBHXeAbHOCXH aaCHHXb MHAAHBOAbX. 3xoro 

ripH HyACBOM noAOHceHHH nepeKAiOHaTeAH oxBeAeHHH irOBepnyxb pyHKy 
AeHXonpoxHH<Horo MexanaaMa b noAOAceHHe «nycK», necKOAbKo paa 
c: HHxepBaAOM Hancaxb na KHonxy MHAAHBOAbxa h ocxaHOBHXb 
MexaHH3M. 

3. OocxaBHXb nepeKAionaxeAb oxBeACHHft Ha 1-e noAo>KeHHe. 
Ha>Kaxb Ha KHonxy ycnoKOHxeAH. KorAa «3aHHHK» Bepnexca na 
cepeAHHy cxeKAa aah BHayaAbHoro Ha6AK)AeHHH npoHaBecxH cbeMKy 
nepBoro oxBeAeHHH. (Ecah «3aHHHK» He BoaBpaxHxca na cepeAHHy 
cxeKAa, xo KoppexxopoM nocxaBHXb ero b axo noAOJKeHHe). 

4. riocAe cbeMKH nepBoro oxBeAeHHH ocxaHOBHXb MexaHHaM, nocra- 
BHXb nepeKAionaxeAb nauHeHxa na Il-e noAOH<eHHe h aacHHXb Bxopoe 
OTBeACHHe. TaKHM >Ke nyxeM cHHMaexcH xpexbe oxseAGHHe. 

^AH CHHXHH rpyAHOro OXBeAeHHH Heo6xOAHMO SACKipOA c AeBOH 
Flora noMecxHXb na Hapy>KHbiH Kpaa cepAeaaoro xoAHKa. Ecah mccxo 
xoAHKa He onpeAeAHexcH, xo SAeaxpoA noMemaexca b 5-e Me>Kpe6epbe 
cFiapyKH OT cepAeHHOH xynocxa. Opa sxom b KaqecxBe aHAH(|)epeHTHoro 
oAeKxpoAa CAy>Kax npaBaa pyxa. 

Ha BpeMH nepeKAFoaenaa sAeKxpOAa, bo H36e- 
A<aiHae noipna raAbsaHOMexpa, CAeAvex nocxaBHxb 
pyHKy oxBeAeHHH b noAOHCenae II a aanepexb 
KHOHKy ycnoKOHxeAH. ZtAH 3Toro HaAO Ha>Kaxb KHOHKy a b 
H a>KaxoM coctohhhh naAbueM noBepnyxb ee no HanpaBAenaio xoAa 
■qacoBOH cxpeAKa. OxnapaHae ee npoaaBOAHxcH b o6paxHOM nopHAKe. 
Opa CHHXHH ApyrHX rpyAHbix (cm. pac. 9) oxaeAenaa Hy>KHO b npoMe- 
>KyxKax Me>KAy cHHxaeM aanapaxb KHonxy ycnoKoaxena. 

5. ripOHBAeHHe nACHKH 

JIjih annapaxa «3Kn-4M» npaMeanexcH (j)oxonAeHKa ox annapaxa 
<>311 opxoxpoM, HO MOA<ex 6bixb acnoAbaoBana a KHHonAeHKa naonan- 

\i 
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xpoM HJiH nanxpoM, a TaKX<e nep^opHpOBaHHan ^OToS'yMarar. 
(UlHpHHa nJieHKH — 36 mm.). 

. CBexoHyBCTBHTejibHocTb J11060H 3 JieKTpoKap;iHorpa(|)H^ecKOH 6yMarH: 
;^OJl>KHa 6biTb He Mcnee 16 e/iHHHu no TOCTy. 

Sapn/iKa h npoHBJieHne .noji>KHbi nppHSBOAHTbCH b xeMHOH KOMHaxe 
(<^opxoxpoM» H .(})oxo6yMara Moryx o6pa6axbiBaxbCH npH xpacHOM 
iCBexe). npH npoHBJieHHH njieHKy cBepxbisaiox BMecxe c KoppeKcoM., 
ripoHBJiHiox B xeneHHe 5 — 15 mhh., b saBHCHMocxH ox cBe>KecxH' 

H cocxaBa npoHBHxejiH. OnKCHpoBanHe bca^xch jxo xex nop, noKa 
nJieHKa He cxanex npoapanHOH, nocjie neno Jienxa npoMbisaexca b mhc- 
xp8 Bojxe H BbicyiiiHBaexcH. 

npHMepHbiH peuenx npoHBHxejin dyMarn hjih hjichkh cjiejxyio- 
IUHH: Ha JIHXp AHCTHJIJIHpOBaHHOH BOAbI npH 20° C plCXBOpHIOT 
Mexojia — 5 rpaMM, xH/ipoxHHOHa — 10 rpaMM, cyjib^nxa — 40 rpaMM,, 
coAbi 6e3BOAHOH — 34 rpaMMa, SpoMHcxoro KajiHn— 3 rpaMMa. 

OHKca^K: Ha 1 jiHxp OTCXHOUinpoBaHHOH Bojxhi pacxBopnior 

xHOcyjibc|)axa naxpHH (rHnocyjib4)Hx) — 250 rpaMM, / 


VI. Yxoji 3a annapaxOM h peryjinpoBKa ochobhwx ero yajioB 


1. KpaxKan HHCxpyKUHn no yxojiy 3 a aKKyMyjinxopnoH Oaxapeen: 

AKKyMyjiHxop annapaxa oxcf)opMOBaH na aaBo^e, ho sjiexxpoJiHx ivs 
Hero BbijiHx (c uejibK) OesonacHocxH xpaHcnopxnpoBKH annapaxa); 
noaxoMy nepeA xeM, Kax nycxHxb annapax, Hy>KHO axKyMyjinxop 3a.7iHxi>^ 
sjieKxpojTHxoM H 3apHAHTb. SAexxpoJiHXOM cjiy>KHx pacxBop eAKOrO 
HaxpHH HJIH eAKoro KajiHH B AHCXHJiJiHpoBaHHOH BOAe (mox<ho no Jib- 
30BaXbCH AO>KAeBOH BOAOH, C06paHHOH C HHCXOH HOBepXHOCXH, HJIH' 
boaoh nojiyneHHOH npn xanHHH cnera). 

PacxBop roxoBHxcH xax: 

1. JXji9l npHxoxoBAeHHH sJieKxpOAHxa H3 xBepAbix luejioneH Oepexcn 
npH6AH3HXeAbHO: 

а) AJiH nojiyneHHH pacxBopa eAKoro naxpan nJioxHocxbio 1,17 — 1,19" 
oAHa BecoBan nacxb xBepAoro eAKoro naxpHH Ha neibipe BecoBbix nacxH! 
BOAbi; 

б) AJiH nojiyncHHH pacxBopa eAKoro xaAHH nAOXHOCXbio 1,19 — l,21i 
OAHa BeooBan nacxb xBepAoro eAKoro KaAHH na xpn BecoBbix nacxH BOAbi 

2. BsBemeHHoe KOJiHnecxBo mejioqn noMemaexcH b nocyAy (nocyaa' 
AOJiH^Ha 6biTb cxeKAHHHOH, HHCXoft JKeJiea'HOM, qyryHHOH ha-h xepaMH- 
qecKOH) H saAHBaexcH neodxoAHMbiM koahhcoxbom boabi. ycKope- 
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KHH pacTBopeHHH mejioTO BOAy nepeMeiiiHBaioT creKjiHHHOH riJiri 
>Kejie3HOH najioqKOH. 

3. OCTblBUIHH paCTBOp lUeJIOMH ;iOBO;iHT AO TpeSyCMOH nAOTHOCTH 
no apeoMeipy, AodaBAHH BOAy hjih TsepAyio meAOHb npH nepeMemn- 
BaHHH. Tpe6yeMan nAOTHOCTb: 

а) aah eAKoro narpHn — 1,17 : 1,19. 

б) a^h eAKoro KajiHH — 1,19 h- 1,21. 

4. llpHroTOBjieHHOMy pacTBopy AaiOT oTCTOHTbCB, saieM OCTOpO>KHO 
'sa.iHBaioT aKKyMy.THTopbi h ocxaBJiHiOT na 2 qaca jxJin nponniKH 
VpOBeHb 3.ieKTpOAHTa HaA nJiaCTHHKOH aKKyMyAHTOpa AOA>KeH 6bITb 
He MeHee 5 mim h ne 6oAee 12 mm. 

ypoBeHb onpeAeAHeicH creK^jiHHHOH TpySKofl, KOTopaH onycKaercH 
H aKKyMy.^HTO'p ao n.^aciHH, saieM, njioTHo saKpbiB naJibueM BepxHHH 
KO![eu Tpy6KH, BbtHHMaiOT ee h 3 aKKyMyABTopa. Bbicora CTOA6HKa 
3.rieKTpojTHTa B Tpy6Ke 6yAeT raKOH >Ke, KaK Bbicora sJieKXpojiHTa HaA 
n^acTHHaMH aKKyMyjiHTopa. 

5. B Ka>KAbiH aKKyMyjiHTop nocAe aaAHBKH aAeKTpoAHxa BAHsaiox 
AO 10 KaneAb BaaeAHHOBoro MacAa. 


2 . SapHAKa aKKyMyAHXopa 

1 . OepsHWHyK) sapHAKy aKKyMyAHX'opa >KeAaxeAbHO npoHSBOAHXb 
BHe annapaxa na aapHAHOH cxanuMH, h6o ceAeHOBbift BbinpnMHxeAb, 
BMOHXHpoBaHHbiH B annapax, iie oOecneHHBaex S-AacoByio aapHAKy 
(HopMaAbHbiH 8 -MacoBOH 3 apHAHbiH xoK aah 2HKH-10 paseH 2,5 
aMnepaM) . 

2. Ecah Hex aapaAHOH ciaHunH, xo nepBH^Hyio aap^AKy mo>kho 

ripon,3BecTH B annapaxe, no npoAOA>KHxeAbHOcxb aapHAKH npH 3X0M 
Hy>KHo yBeAiHnnxb ao 10 ■ 11 nacoB. Taxyio aapnAKy Hy>KHo Aasaxb, 
BbinyB aKKyMyAHXop h 3 nu^HKa n oxKpbiB npoOKH,- FlocAeAyioiAHe 
3apHAKH Mo>KHo ABBaxb B BHAe noA3apHAOK B xeneHHe 3 4 qacoB. 

3. OpH HeperyAHpnoH SKcnAyaxauHH oahh pas b MecHU Heo6xoAH- 
MO npOH3BOAHXb yCHAeHHblH 3apHA. yCHAeHHHH 3apHA npOH3BOAHXCH 
B xeqeHHe 6 qacoB HopMaAbHbiM tokom (2,5 a) h 6 qacoB chaoh xoKa, 
paBHOH noAOBHHe HopMaAbHoro (1,25 a). 

4. Ecah aKKyMyAHxopbi paOoxaiox KpyrAbift roA b HenaMeHHbix 
xeMnepaxypHbix ycAOBHHx, xo cMena SAexxpoAHxa npoH3BOAHxcH He 
pe>Ke oAHoro pasa b toa. Ecah eMKOcxb aKKyMyAHxopa aaMexHO 
cHH>KaexcH, xo 3AeKxpoAHx Heo6xoAHMo cMeHHXb panee yKaaaHHoro 
cpoKa. riocAe CMCHbi 3AeKxpoAHxa AaexcH ycHACHHbiH 3apHA aKKyMy- 
AHxopa. 
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3. PeryjiHpoBKa oniH^ecKOH CHcreMH 

OnTHqecKaH cHcieMa 3JieKTpoKapOTorpa(J)a BKjiioqaeT onTHwecKyio 
CHCxeMy OTMerwHKa BpeMeHHi b oniKBecKyio CHcreMy rajibBaHOMerpa, 
KaTKjian H3 KOTopbix HacTpaiHBaeTCH orjieflhm. 

Heo6xoOTMocTb peryjiHpoBKH onTOTecKofi CHcreMbi MOMer boshhk- 
Hyxb npB CMene ocBexHxejibHbix JiaMn hjih nocjie coxpHceHHH, 
uojiyHeHHbix annapaxoM inpB HenpaBHJibHoft ero xpaHcnopxHpoBKe. 

B xoM cJiynae, KorXa na njieHKe nojiynaexcH uiHpoKaH, pacnjibiB^a- 
xan jiHHH'H oTMexKH BpeMeHH iHJTH ona oxicyxcTByex, cjie;i;yeT OTpe- 
ryjiHpoBaxb onxHBecKyio CHCxeMy oxMexMHKa BpeMeHH. 

PeryjiHpoBKa npoHSBOAHxcH cJie;i;yK)mHM odpaaoM: mbhxhhk ycxa- 
HaBjiHBaexcH xax, Hxo6bi oxBepcxHe na ero npyjKHHe c rpysHKOM 
coBnajio c oxBepcxHCM na sacjiOHKe. Jlyn cBexa, npoxojxnmHH npH 
coBMeiij,eHHH oxBepcxHH, na;iaex na sepKajio.' OocjieiiHee HyH<Ho pac- 
nojioKHxb xaK, Mxo6bi oSecnenHXb nona^aHHe jiyna na- jiHHsy 6 
(pnc. 6 ). Hnxb jiaMiHbi ocBexHxejin moJiH^ina 6bixb b ropHSOHxajibHOM 
nojio>KeHHH. 3x0 wcTHraercn noBopoxoM onpaBbi c -naxpoHOM BOKpyr 
CBoefl ocH. npaBHJibHocxb -nojioH^eHHH HHTH Ha6jiioAaexcH Ha 6yMare, 
pacnojioHceHHOH na AHa(})parMe aiepe^ jihh30h ( 6 ). OocJie JiHHSbi 
CBexoBaH noJiocKa 4>OKycHpyexcH na njieHKe b BHzie xohkoh ropHSOH- 
xajibHofi noJiocKH. ToBHan 4>OKycHipoBKa AOCXHraexcH nepeMemeHneM 
jiaMHbi ocBexHxejiH baojib xyByca. 

B TOM cviy^ae, kopab Ha njiOHKe nojiynaercH pacnJibiBqaxaH c noA- 
OBexoM san-HCb ajieKxpoKaipAHorpaiMMbi, cJieAyex oxperyjiHipoiBaTb onxH- 
HecKyio CHcreMy rajibBaHOMexpa. 

PeryjiHpoBKa hpohsboahtch cjieAyioiAHM oSpaaoM: cbctoboh Jiyn 
ocBeTHxejiH (2) (pnc. 6) HanpaBAnexcH .Ha sepKaAbue raAbBanoMexpa. 
rioMecxHB 6yMary nepcA ahhsoh (6) o6HapyH<HBaK)T «3aHHHK» h, 
peryAHpyn ocBexHxejieM n bhhxom raAbBanoMexpa, HanpaBAHiox ero ka 
HAOCKO-BbinyKAyiO AHH3y B BHAe BepTHKaAbHOH Hepxbl, KOXOpan 
AHH30H (6) COdHpaeXCH B HpKyK) XOHKy Ha HAeHKe. 

CAeAyex yqecxb, qxo hhhchhh qacxb «3aHqHKa» AOAJKHa aaxBarbi- 
Baxb HaKAOHHoe sepKaAo (3) h nocjie oxpanceHHH nonaAaxb Ha ctckao 
AAH BHsyaAbHoro Ha6AK)AeHHH. Tax KaK AHH3a oKoiUKa raAbBanoMexpa 
Aaex xaKJKe oxpaH^eHHbiH Ayq, to He cAeAyex ero CMeiuHBaxb c «3aHqH* 
KOM» raAbsaHOMerpa, OTAHqnxb ero mohcho xeM, qxo c yAaAeHHCM ox 
raAbBanoMexpa oh pacnAbiBaexcH b uinpoKyio noAocy. OoBopoxoM 
raAbBanoMexpa ero cjieAyex oxHecxH b cxopony, HHaqe nAeHKa 6yAex 
saxeMHHXbCH. 4To6bi Ha nACHKe noAyqHAacb xoqno ox^ioKycHpoBaHHaq 
xoqKa Heo6xoAHMO, qxo6bi «3aHqHK» nonaAaA na AHHsy cxporo BepxH- 
KaAbHO. 3x0 AOCxHraexcH noBopoxoM naxpona ocBexHxeAH (2) c AaM- 
noH. 3thm noBopoxoM xoAmnna ahhhh Ha nAeHKe MO^ex 6bixb CAeAa- 
Ha AK)6oro paaMepa. 
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4. PcMOHT H peryjiHpoBKa r a;i b b a h o m e t p a 

BcKpblBaxb rajIbBaHOMCTp MOJKHO TOjlbKO B 
H'CKJIlOHHTeJIbHblX cjiyqaHx. 

Heo6xaflHMOCTb b peMonre h peryjiHpoBKe rajibBanoMerpa bobhh- 
Kaer npn o6pbiBe hhth h.xh Tora,a, Koraa otkjichtcb aepKajibue. Sto 
.’lerKO MOWHo npoBepHTb, paccMaTpHBaa khtb nepes jTHHsy raJibBano- 
Merpa. 

HoBan HHTb HaTHrHBaercH MOK^y JiaxyHHOH BxyjiKofl h peryjinpyc- 
MMM c noMombK) BHHxa cyxapHKOM. 

rijiocKocxb HHXH o6H3axejibHO ao;i>KHa 6bixb napa.ii.iejibHa ocHOBa- 
HHK) CKo6bi. CKpyMHBauHe HHXH He flOHycKaexcH. Ha hhxb HaKjieHsaex- 
cfl iiieji,naHHbiM jiaxoM njiacxHHKa hs >Kejie 3 a «ApMKO» pasMepoM 
0,05 X 1 X 4 MM H 3epKa,nbue h 3 onxmeoKoro cxeKJia pasMepoM 
0,05X0,7X2 MM. /fjiH OoJibiiieH ycxofitniBOCTH nyjKHo HvejiesHyio 
nJiacxHHy HaKjieHBaxb cHHsy, a aepnajibue caepxy hhxh. Hocjie 
HaKJieHKH HywHO ;iaxb coxnyxb He Menee 10 qacoB PeryjiHpoBKa 
HyBCXBHxeJibHocxH npoHSBOflHTCH Hocjie cyuiKH, Hnxb HaxBrHBaexcfl 
c noMombio BHHxa, nepeMemaK)iu.ero cyxapHK. Oocjie axoro, nepeMemas 
cep^teHHHK, Ao6HXbCH, hxo6u aepKajibue ycxaHOBHJiocb c oflHoro Kpaa 
cepvdeHHHKa, HHave 6yaex MaJian qyBCXBHxejibHocxb rajibBanoMexpa. 
ripoBepKa HyBcxBHxeJibHocxH npoH3Bo;iHxcH xojibKO B annapaxe nofla- 
Mefi MHJi.nHBOJibxa na 3 -h cxyneHH ycHJieHHs. 0;iHOBpeMeHHo no- 
«3aHMHiKy» aaMexHXb He Aaex jih aepKajibue ABoftHoro H3o6paH<eHHH 
HJIH KaKHX-AH6o nOACBeXOB. 

I 

5. PeryjiHpoBKa JieHxonpoxHH<Horo 
MexaHH3Ma 

PeryjiHpoBKa AeHxonpoxfl>KHoro MexaHH3Ma npoH3BOAHTCH b xex 
cjiynanx, KorAa HHxepBaji Me>KAy oxMexKaMH BpeMeHH na OACHKe 
'Cojibiue HJiH MeHbiue 1,8 2 mm. PeryjiHpoBKa npoH 3 BOAHTCH 

C nOMOmbK) BHHXa C MHBKHM XOpM035im.WM (JiexpOM (4) Ha KOHUe 
(cm. phc. 7). ripH BpaiueHHH 4>exp ynHpaexca b ahck, yKpenJieHHbiH na 
ocH peryAHTopa. (5) . npHOAHJKaa h yjiajisisi bhht ot ahckb, mohcho 
noAyHHXb HywHoe hhcao oOoporoB, Koxopoe cooTBexcrByex 78 o6/mhh. 
BaAHKa, BeAymero k Kaccexe. B 3tom cjiynae CKopocxb npoxo>KAeHHH 
HAeHKH OyACT 38 mm/cck., a HHxepBaAbi Me’mAy oxMexKaMH BpeMeHH 
OyAyx nopHAKa 1,9 mm. 06opoxbi nyjKHo CHHxaxb no ceKyHAOMepy. 
ZIah yAoScxBa oxcnexa CAeAyex na BaAHKe CAeAaxb noMexKy UBexHbiM 
KapaHAamoM. OocAe peryAnpoBKH bhht (4) saxarnBaeTCfl KOHTp- 
raHKOH. 
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VII. BoSMOXCHbie HCHCnpaBHOCTH H HX yCTpaHCHHe' 


HeiicnpaBHOCTb 

BoiMOM<HaH npMqwHa 

Cnoco6 yCTpaHCHHA 

1 

7 

3 

Jl. Annapai BKJHOHen, ho 

1. a) Her Hanajia HJiH na- 

. a) ripOBepHTb BOJIbTMe- 

«3aHHHK» He noHBJineT* 
CH Ha BH3ya;ibHOM ctbk- 
,jie 

Kaji HejxocraToqeH 

TpoM HanpH>KeHHe 

HaKaaa h, b cjiyqae 
iteo6xoA'HMocTH, sa- 



pHAHTb aKKyMyAHTOp 


6) rieperopejia JiaMna 
OCBeTHTeJiH HJIH Bbl' 
BepHyjiacb Ha naTpo- 
Ha 

6) BBepHyib b narpoH 
HJIH saMeHHl'b HC- 
npasHOH 


b) HapyiHHJiacb (fioKy- 
CHpOBKa OnTHHeCKOfl 

1 cHcreMbi rajibsaHO- 

i Marpa 

b) BbiHyTb annapai h3 

HUIHKa H OTftOKyCH- 
poBaib 

'2. Her HyBciBHiejibHOCTH 

2- a) Bbiiujia hb crposi 

2. a) CMeHHTh anoAHyio 

II pH jik)6om nojioHceHHH 

anojiHan 6aTapeH 

6aTapeio 

peryjiHTopa ycHJienHH 

1 

6) Heperopejia oiiHa H3 


,(npH HajKaTHH na khoh- 

6) CMeHHTb .naMnbi 

•Ky MHJiJiHBOJibta « 3 afl- 
'HHK» iHe OTKJIOHHCTCH 

.aa.MH ycHJiHTeJifl 


,oT HyjieBoro nojioJKe- 



HHH) 



'3. «3aHHHK» Ha BHsyajib- 

3. rijIOXOH KOHTaKT 3JieK- 

•3. ripOBepHTb KOHiaKT 

HOM creKJie jiaer Meji- 
Kyio iipio^b 

TpojXOB c nauHeHTOM 

SJieKTpOAOB C KO>Keft 
nauHeHTa. VBJiajKHHTb 
TKaHb .Ha SACKTpOAaX ^ 

•4. Ha njieHKe Her OTjvieT- 

KH BpeMeHH 

4. a) Cropejia jiaMna ocse* 
THieJlH OTMeTMHKa 
BpeMeHH 

6) HapymHjiacb (JiOKy- 
CHpOBKa OTMCTHHKa 
BpeMeHH 

• 4. a) CMeHHTb jiaMny 

6) Oi^JOKycHpoBaib 

.5. OiMerKH BpeMeHH OMCHb 

MaCTbl HJIH CJIHIIIKOM 

5. PaaperyjiHpoBajiCH jieH. 1 
TOnpOTH>KHbIH MexaHH3M 

6. OiperyjiHpoBaib 

peiiKH 



6. npH noi^ane ycHJieHHH 
aaHHHK Ha BHsyajibHOM 

6. HspacxoziOBajiacb h-hh 
B faicoxjia aHOAHan 6a- 

6. SaMeHHTb HOBOH / 

CTCKjie KOJieSjieiCH 

Tapen 
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VcTpaHeMHe Bcex Jtpyntx MeHcrtpaBBocreft M0>KeT npoHSBoAHtbCH 

TOJIbKO KBajIH^HUHpOBaHHblM CnCHHaJIHCTOM HJTH B MaCTCpCKHX. 

VIII. KOMnJICKTHOCTb 

(cm. phc. 8) 


B KOMn.neKT annapara bxoaht: 

1 ) sjieKipoAbi 30 X 60 — 3 iut. 

2) sjieKTpoji 'rpyjiHOH — 1 hit. 

3) pyqKa aaBoanaa — 1 iut. 

4) aanacHaa npHCMHan xaMepa — 1 iut. 

5) 6hHT peSHHOBblH — 3 IUT. 

6) uiHyp cereBOH — 1 uir. 

7) npoBOA aaaeMJieuHH — 1 uit. 

8) sanacHOH KOMnjieKx JiaMn; 

CO-244 ’ — 1 uiT. 

CO-243 ' —1 UIT. 

ocBCTHTejibUbie 3,5 b.X 0,28 a — 2 iut. 

9) OaTapea BAC-r-80 b ueMOAuue — 1 ujt. 


10) TexHwuecKoe onucaMHe, UHCTpyRUHa no BKcnjiyatauiiH 
H nacnopT annapaxa. 
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